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11. A Consultative Panel for the establishment of  a flood information system in the
Hindu Kush–Himalayan (HKH) region has been set up following a decision by
participants of  the First High-Level Consultative Meeting on the development of  a
framework for flood forecasting in the Hindu Kush–Himalayan region that was
held in Kathmandu, Nepal on 15–18 May 2001 (ICIMOD, 2002). The principal
task of  the Consultative Panel is to advise and provide support to representatives
of  participating countries, the International Centre for Integrated Mountain
Development (ICIMOD) and the World Meteorological Organization (WMO) in the
development of  a flood information system in the Hindu Kush–Himalaya.
2. The first meeting of  the Consultative Panel was organised jointly by ICIMOD and
WMO in May 2002, and was co-sponsored by the US Department of  State’s
Regional Environment Office for South Asia and the US Office for Foreign Disaster
Assistance (OFDA). The basis for discussion during the meeting was a concept
document that had been prepared by ICIMOD and WMO. The draft version of  this
document had been circulated to participants prior to the meeting. The motto
coined for the meeting was ‘Making information travel faster than flood waters’.
3. The meeting was attended by government representatives of  national hydrological
and meteorological services from Bangladesh, Bhutan, China, India, Nepal and
Pakistan, and representatives from the organising and sponsoring organisations.
4. The two main objectives of  the meeting were as follows.
• Discuss and reach agreement on the text of  the concept document that forms
the basis for further development of  a project proposal for the establishment
of  a flood information system in the Hindu Kush–Himalayan region.
• Provide guidance in the development of  the project using the conceptual
framework of  the World Hydrological Cycle Observing System (WHYCOS) of
WMO.
5. During the meeting, the concept document was extensively reviewed and its text
agreed by all participants. The representative from India provided an additional
note that documents the official stand of  the Government of  India with regard to
Executive Summary
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2the further development of  the project. Agreement on the concept document is
an important milestone for the promotion of  the project’s objectives and
deliverables in the countries of  the Hindu Kush–Himalayan region. The concept
document is viewed as the reference document for the development of  the
project, especially with regard to the framework and implementation strategy.
The document will be used to promote the development of  this regional project at
the level of  relevant ministries and hydrological as well as meteorological services
in the concerned countries.
6. Members of  the panel agreed that the project design should build on existing
bilateral agreements put in a regional context within a regional dialogue, and on
technical cooperation in flood forecasting and the sharing of  real-time data and
flood-related information.
7. To facilitate the development of  the draft project proposal, the meeting defined
the logical framework for the project including its objectives, expected results and
key activities that need to be undertaken during the project. As a result, the
following objectives were identified.
• Strategic objective
– The proposed regional flood information system aims to provide the
operational concepts and tools for improving integrated river basin man-
agement—specifically, by managing floods—and thus contribute to
minimisation of  the loss of  lives and property, reduction of  poverty, and
acceleration of  economic development in shared river basins affected by
recurring flood events.
• Specific objectives
– Planning and implementation of  a regional HKH-HYCOS focusing on the
establishment of  an efficient and operational flood forecasting information
system based on real-time data and information.
– Provision of  relevant data and information products for disaster prepared-
ness and reduction plans, and activities by and among participating
countries.
8. To achieve the objectives, participants agreed on the following expected results.
• Establishment of  effective transmission and dissemination systems for
sharing meteorological and hydrological data and information.
• Approval from governments to disseminate more data and information that is
of  interest to other countries.
• Availability of  comprehensive, basin-wide flood information.
• Improvement of  institutional capacity and training of  personnel.
9. Participants felt that the project, if  implemented, will contribute significantly to
the reduction of  flood disasters through the inclusion of  meteorological forecasts
and extreme events warning, the full sharing of  real-time data and information,
the improvement of  accuracy of  flood forecasting, especially in large river basins,
and the extension of  the lead-time for timely flood mitigation actions. In discus-
sion of  the regional context of  the project, the panel recommended that Afghani-
stan and Myanmar should be invited to join the regional initiative.
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310. The panel agreed on the need to identify pilot basins to test the technical feasibil-
ity of  the project and encouraged its members to identify such basins. Two basins
were nominated during the meeting: the Kosi river basin was nominated by Nepal,
and the Chenab basin by Pakistan. The results of  the envisaged pilot projects are
expected to demonstrate the on-the-ground efficiency and effectiveness of  the
proposed flood information system.
11. Participants welcomed the establishment of  a prototype webpage that will be
built into a regional, flood-related information base. This webpage can be viewed
at www.southasianfloods.org. Participants further recommended that national
agencies should feed this web portal with information relevant to the needs of  the
region. The preparedness of  participants to exchange good practices, know-how
and expertise in modelling, flood forecasting and dissemination of  information is
seen as the basis for building a knowledge base in the region and beyond.
12. Panel members recommended that capacity building should form an important
cross-cutting component of  the project to improve national and regional scien-
tific, technical and managerial capabilities to establish, operate and maintain
complex flood information systems.
13. The meeting recognised that this project with its regional scope needs the full
governmental support of  participating countries and, therefore, recommended
that the project document, once agreed by the planned Second High-Level Con-
sultative Meeting (originally scheduled for December 2002; at present, planned
for March 2003), requires endorsement at the appropriate governmental level in
participating countries. This is envisaged to be achieved in the first half  of  2003.
14. The meeting also provided planning inputs to the Second High-Level Consultative
Meeting. A prominent agenda item for this meeting will be the discussion, review
and subsequent agreement of  a draft project proposal.
15. The panel agreed on short-, medium- and long-term action plans for regional
cooperation in flood forecasting and information exchange. The short-term action
plan is to be completed prior to the Second High-Level Consultative Meeting.
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5DANIDA Danish International Development Assistance
HKH Hindu Kush–Himalaya(n)
HKH-HYCOS Hindu Kush–Himalayan Hydrological Cycle Observing System
ICIMOD International Centre for Integrated Mountain Development
ITT International Technology Transfer
NOAA National Oceanic and Atmospheric Administration
NWS US National Weather Service
OFDA US Office for Foreign Disaster Assistance
TAR Tibet Autonomous Region
USGS United States Geological Survey
WHYCOS World Hydrological Cycle Observing System
WMO World Meteorological Organization
Abbreviations and
Acronyms
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7Dr J. Gabriel Campbell, Director General of  ICIMOD, opened the meeting and
welcomed the distinguished participants and observers. He described the importance
and need for regional exchange of  flood information throughout the HKH region to
reduce the negative impacts of  flooding on people’s livelihoods and to save lives. He
said that annual floods in the region are an integral cause of  poverty and constrained
development. He emphasised that the meeting was about strengthening technical
capacity and scientific cooperation on flood issues between countries. He hoped that
the meeting would build further cooperation in flood forecasting within the region,
and that it would build on existing regional cooperation in dealing with humanitarian
problems.
Welcome and
Opening Address
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9Session 1: Introduction, Background and Objectives of the Meeting
Chairperson: Mr M. Mukhlesuzzaman, Director General, Bangladesh Water
Development Board, Bangladesh
1.1 Background briefing on the objectives of the planned project and the expected
results of the meeting
– W. Grabs, WMO
Dr W. Grabs welcomed the participants and hoped the meeting would provide further
guidance on the strategic and specific objectives developed from the action plan/
recommendations of  the First High-Level Consultative Meeting. He saw the panel as a
platform for bringing more detail to the framework for regional cooperation. He
hoped that this meeting would also provide a platform for both understanding what a
flood information system could provide and developing the planning process for the
preparation of  the project document. He pointed out that the expected results of  the
meeting were an agreement by the panel on the final version of  the concept paper,
guidance on the development of  the website, further development of  the results of
the May 2001 meeting, and planning for the Second High-Level Consultative Meeting.
He then highlighted what the project could achieve and what it would not undertake.
The project could provide enhanced technical cooperation between countries in the
region using state-of-the-art observation, forecasting and communication
technologies. It could contribute to the mitigation of  flood-related disasters through
improved flood forecasting, and provide a common platform to access knowledge,
data and information through contributions of  all participating partners.
In response to concerns by participants, he reiterated that the project would not
• provide a centralised, regional, operational flood forecasting function,
• infringe on national ownership of  data and information,
• interfere with national responsibilities in flood forecasting, or
• be a substitute for bilateral efforts and agreements.
He concluded that existing bilateral agreements are a good basis for building a
regional framework.
The Meeting Sessions
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1.2 Review of results of the First High-Level Consultative Meeting held in May
2001 on ‘Developing a Framework for Flood Forecasting in the Hindu Kush–
Himalayan Region’
– S.R. Chalise, ICIMOD
Professor S. Chalise gave an overview of  the hydrological issues in the HKH region. He
reviewed the issues of  flooding covering various zones within river basins and the types
of  floods that occur in each of  these zones. He made reference to the impact on flood
regimes due to climate change, focusing on temperature and precipitation, and the
potential increase in vulnerabilities within the HKH as a result of  increased monsoon
flooding and storms.
He reviewed the action plan that was endorsed during the First High-Level
Consultative Meeting. He pointed out that the achievements of  that meeting centred
on broad agreements for exchange of  data, knowledge and know-how on flood
forecasting, identification of  objectives for a regional flood information system,
implementation of  the WHYCOS concept of  WMO, and the willingness of  participants
to develop this regional initiative further. He noted that the establishment of  the
Consultative Panel and the continuing support of  US State Department, OFDA,
DANIDA, and the interest shown by the Asian Development Bank and the World Bank,
were indications of  the achievements. He hoped the process would continue.
Chairperson’s remarks
Mr M. Mukhlesuzzaman saw this meeting as a step forward from the First High-Level
Consultative Meeting, and a recognition of  the need for regional exchange of  reliable
data and information about flood hazards faced in the region. He noted that flood
forecasting on transboundary rivers is extremely difficult without regional exchange of
real-time flood data. He gave the example of  Bangladesh, where there is currently
little warning of  an oncoming flood in the north and only 24 hours in the south, as
there is still inadequate flood information and data to extend the lead-time of  flood
forecasts. He commended and encouraged ICIMOD and WMO in their roles to
facilitate the exchange of  data, especially through the website that is being
developed. He concluded with the remark that data and information-sharing across
the region will benefit all.
Session 2: Presentation, Review and Discussion of the Concept Paper
Chairperson: Mr Dorji Wangda, Director, Department of  Geology and Mines, Bhutan
Presentation and review of the concept paper on ‘The Establishment of a Flood
Forecasting Information System in the Hindu Kush–Himalayas’ prepared by WMO
and ICIMOD
– W. Grabs, WMO
Participants reviewed the concept paper during this session. Dr Grabs briefed the
panel on the concept paper, and requested comments and suggestions. Panel
members commented on and made suggestions about each section regarding
particular wordings. Some participants commented that they had not received the
proceedings, and felt they were restricted in their ability to comment. The panel
recommended that Afghanistan and Myanmar be invited to future meetings.
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The preamble was edited to indicate that the concept was developed from
discussions and directions given by the First High-Level Consultative Meeting, and
references to that meeting were removed from the rest of  the concept paper.
Panel members recommended changes to the concept paper as described below.
These changes were included in the draft concept paper that was subsequently
endorsed by the panel in Session 4.
Changes to wording of  the concept paper, with the reasoning of  the panel, are briefly
described below by section.
Section 3: Rationale for Regional Cooperation with Respect to Flood Information in
the HKH Region
The words data and information in the following quote ‘the exchange of  know-how,
knowledge, technology, data and information’ were clarified to refer to all types of
data and information, i.e., real-time data, historical data, metadata, and information
on flood issues relating to flood forecasting and data exchange.
Section 4: Identification of Problem Fields
Under major issues, the panel suggested that ‘hydrological services’ be included with
‘improve communication with meteorological services to enhance information input
for flood forecasting’. Hydrological services needed to be included as they provided
essential information for flood forecasting. It was clarified that the establishment of
effective data transmission and dissemination system meant national hydrological
and meteorological services.
It was pointed out that the sentence ‘reasons that have limited the ability for
regional exchange of  reliable and sufficient quantity of  flood information’ does not
hold for every country. The following reasons were cited for the limited regional
exchange: outdated techniques as well as equipment; and, remoteness not limited
to highlands, but including plains and coastal areas as well. There was clarification
that the concept paper was developed using the proven concept of  the WHYCOS.
Section 5: Basic Concepts of the World Hydrological Cycle Observing System
(WHYCOS) of WMO
No changes were recommended.
Section 6: Identification of Objectives for Regional Cooperation in the Context of a
HKH-HYCOS
The following, ‘by and among participating countries’, was added to the second
specific objective to state who would give and receive information.
Section 7: Principal Partners
The discussion focused on ensuring that the project was not a ‘closed club’; that it
was open to other interested countries within the region, and potential donors and
other interested institutions. The panel recommended that additional partners could
be added as and when appropriate.
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Section 8: Framework for Regional Cooperation
Participants discussed the framework for regional cooperation with a view to
clarifying its scope, components and limitations. In particular, the following changes/
clarifications were made.
8. c) changed to ‘their cooperation’ instead of  ‘to coordinate their activities’
8. e) the word ‘review’ changed to ‘assess’
The following points were added.
Enhance technical cooperation between countries in the region using state-of-the-art
observation, forecasting and communication technologies.
Contribute to the mitigation of  flood-related disasters.
Provide a common platform to assess knowledge, data and information through
contributions of  all participating partners.
This framework will not allow for the following.
Provision of  a centralised, regional, operational flood forecasting function.
Infringement on national ownership of  data and information.
Interference with national responsibilities in flood forecasting.
Substitution of  bilateral efforts and agreements.
Section 9: Strategy for Developing a Hindu Kush–Himalayan HYCOS (HKH-HYCOS)
The discussion centred on prioritising basin and sub-basins for the implementation of
the HKH-HYCOS system. The panel suggested that the wording of  9. c) should read,
‘Identification and prioritisation of basins/sub-basins based on national priorities and
regional dialogues by making full use of  the ongoing activities undertaken in the context
of  existing agreements.’
Section 10: Short-term Actions Proposed
The panel recommended that in 10. a), when referring to WMO resolutions, the
specific resolution should be stated and ICIMOD should be deleted. The item will the
read, ‘WMO resolution 40 (Cg-XII) guiding the exchange of  meteorological data and
resolution 25 (Cg-XIII) of  WMO guiding the exchange of  hydrological data and
information’. The panel also recommended an additional point to this section:
‘Development of  a pilot project in a transboundary basin.’
Chairperson’s remarks
Mr Wangda thanked participants for their comments and suggestions on the concept
paper. He informed them that amendments would be incorporated and presented
again the following day for further discussion and endorsement.
Session 3: Presentation of Web-based Information and International Water
Management Programme
Chairperson: Dr Ding Yongjian, Chinese Academy of  Sciences, China
3.1 Development of an action plan for the establishment of an HKH-HYCOS project
– W. Grabs, WMO
Dr Grabs introduced the process for establishing the HKH-HYCOS that the panel
would follow during its discussions. The panel agreed to use the logical framework
method as a tool for objective-oriented project planning of  the HKH-HYCOS.
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3.2 Development of a website for flood information sharing and exchange
– M. Shrestha, ICIMOD
Ms Mandira Shrestha reviewed the recommendations and suggestions of  the First
High-Level Consultative Meeting with regard to development of  a website. She
pointed out that the website was considered a tangible output of  the project where
flood information exchange through the Internet was prioritised.
She described the steps that were taken to develop the website and informed
participants that several websites relating to floods had been visited and a
comprehensive list of  websites, both regional and global, had been compiled. She
then presented the www.southasianfloods.org website launched in May 2002, and
demonstrated navigation of  the website and its preliminary content. She then
highlighted early-stage development of  the webpage, and requested participants
from each country to provide relevant information and materials, such as past
experiences, for use on the website.
3.3 Presentation on web information dissemination
– Saud Amer, USGS
Dr Saud Amer presented an overview of  an effective approach to the dissemination of
web-based information. He emphasised the importance of  web architecture and the
need to develop webpages that are small in size, enabling quick downloading and fast
access to relevant information, particularly for real-time data exchange. He pointed
out the need to identify the target audience and their information requirements.
The website should have a data exchange section where data can be uploaded and
downloaded via a webpage with a Graphical User Interface. He also recommended the
use of  a bulletin board on the site for scientists and staff  from meteorological and
hydrological services to post messages and responses, and a real-time chat room for
discussing issues. The website also should contain archived and searchable documents,
with options for feedback from end users, as well as selected data and information on
historic floods in the region.
Where possible the website should provide graphical features such as hydrographs
and other visual tools to avoid being too text-oriented.
3.4 Presentation on ‘Establishing an International Water Management and Flood
Mitigation Programme’
– Larry Brazil, NOAA
The US National Weather Service’s (NWS) International Technology Transfer (ITT)
Programme assists foreign governments in the development of  hydrologic forecast
systems for flood warning and mitigation. This is done by providing technical
assistance to International Lending Institutions, distributing NWS technology to
users, and establishing projects to implement hydrometeorological forecast systems.
The presentation described the forecast procedures developed and used by the NWS,
and examples of  how they have been applied to projects in China, Panama, Egypt,
Mexico, Central America and Central Asia. Participants discussed the potential for
using NWS technology in the HKH region.
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Comments from country delegates
Participants commented that the information provided on the website should also be
useful for the purpose of  flood mitigation. Weather forecast is also important, and the
website should have links to other hydrological and meteorological websites.
It was felt that there is a need to conduct a survey to identify users of  the information.
Chairperson’s remarks
Dr Yongjian considered the development of  the website an important bridge between
participating countries for sharing hydrometeorological and flood information. He
emphasised the need to exploit new technologies, and urged participants to
contribute actively to the further development of  the webpages.
Session 4: Finalisation of the Concept Paper and Logical Framework Exercise
Chairperson: Mr S.B. Shrivastava, Chief  Engineer, Central Water Commission, India
4.1 Adoption of the concept paper
The revised concept paper was presented to the panel. Participants discussed the
requirements for regional cooperation. There was general consent that existing
bilateral agreements must continue to exist, and that regional cooperation should
strengthen these existing agreements. Efforts of  regional cooperation on data and
information sharing should provide tangible benefits to improved flood forecasting
and disaster prevention. Participants noted that sharing of  data and information on a
regional level would also support scientific goals aimed at improving large-scale
hydrological forecasting, and the coupling of  hydrological and medium-range weather
forecasting models.
The revised concept paper was then read out with all changes. It was subsequently
adopted. The approved concept paper is presented in Annex III.
4.2 Logical framework exercise: problem analysis in flood forecasting on national
and regional levels
Dr Grabs briefed participants on the logical framework methodology used for
discussions. The framework centred on determining a core problem and other
problems by asking the panel to describe problems and discuss their causes. The
panel could frame strategic and specific objectives by relating problems to their
causes. The panel could then determine desirable results that would measure
achievement of  the objectives. Finally, a number of  activities would be identified that
would help obtain desired results.
Chairperson’s remarks
Mr Shrivastava stated that existing bilateral and multilateral agreements for sharing
hydrometeorological information should be strengthened rather than building a new
framework altogether. He suggested that emphasis be laid on exchanging information
rather than on forecasting floods. He also noted that the website is an economic and
fast means of  disseminating flood information. He requested ICIMOD and WMO to
provide guidance necessary for continuing the process. Mr Shrivastava then formally
read out a note outlining the official stand of  the Government of  India with regard to
the further development of  the project (Annex IV).
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Session 5: Development of the Core Elements of the HKH-HYCOS Project
Chairperson: Mr Riaz Ahmad Khan, Chairperson, Federal Flood Commission, Pakistan
The logical framework exercise was continued in this session where identification of
core problems and formulation of  a regional flood information system were made.
5.1 Identification of core problems
As a result of  problem analysis, the panel formulated the following core problem.
• The present mechanism for sharing real-time hydrological and meteorological
data is inadequate for timely and accurate flood forecasting purposes in the HKH
region.
The panel grouped causes into three broad categories.
• Inadequacy of  flood information, including meteorological information
• Insufficient sharing of  data and information on a regional level
• Insufficient dissemination of  flood-related information to users at all levels,
including the community
5.2 Formulation of the development of a regional flood information system
Project objectives
Participants slightly amended the strategic objective as follows.
The proposed regional flood information system aims to provide the operational
concepts and tools for improving integrated river basin management—specifically, by
managing floods— and thus contribute to the minimisation of  the loss of  lives and
property, reduction of  poverty and acceleration of  economic development in shared
river basins affected by recurring flood events.
The specific objectives of  the project were defined as follows.
• Planning and implementation of  a regional HKH-HYCOS focusing on the estab-
lishment of  an efficient and operational flood forecasting information system
based on real-time data and information.
• Provision of  relevant data and information products for disaster preparedness
and reduction plans, and activities by and among participating countries.
Identification of expected project results
Expected project results corresponding to each problem were discussed. A problem–
activity matrix was prepared identifying recommended activities and desired results.
The matrix is presented in Annex V. Participants agreed on four expected results of
the project.
• Establishment of  effective transmission and dissemination systems for sharing
meteorological and hydrological data and information.
• Approval from governments to disseminate more data and information that is of
interest to other countries.
• Availability of  comprehensive, basin-wide flood information.
• Improvement of  institutional capacity and training of  personnel.
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Chairperson’s remarks
Mr Riaz Ahmad Khan thanked WMO and the donors for initiating this much-needed
project on sharing hydrometeorological data in the HKH region. He also thanked
participants for showing willingness to cooperate on this project.
Session 6: Project Formulation
Chairperson: Dr Binayak Bhadra, Director of  Programmes, ICIMOD
6.1 Formulation of key activities of the project
Participants identified activities needed in order to achieve the expected project
results. Key activities were selected and categorised as short term, medium term and
long term. The following were identified as short-term activities to be completed
before the Second High-Level Consultative Meeting scheduled for December 2002.
(Meeting now scheduled in March 2003.)
Short-term activities
• Assess existing hydrological networks and areas for improvement.
• Identify existing data and institutional set-ups, and needs for capacity building.
• Identify requirements for capacity building and training.
• Assess flood forecasting models used in the region.
• Report on data and information formats used within each country.
• Identify institutions that can help devise data and information standards/proto-
cols within countries.
• Collate flood histories at hydrological stations used for flood forecasting.
• Distribute the report of  this meeting to governments officially through WMO
(Briefing Paper).
• Prepare a concrete strategy paper for the ministerial meeting.
• Prepare a final concept paper with project elements to be taken to governments
for approval.
• Prepare a project document.
Medium-term activities
• Improve hydrological and meteorological networks.
• Conduct institutional development of  collaborative panel for HKH flood forecast-
ing.
• Plan and obtain human and financial resources—e.g., financing for enhanced data
collection.
• Upgrade of  selective data networks.
• Collect metadata related to flood forecasting from national and international
agencies.
• Provide equipment and training support.
Long-term activities
• Ensure adequate maintenance and sustainability of  the dissemination system.
• Develop a system for automated retrieval and display of  hydrological data on the
regional flood information system.
• Maximise information transfer using existing networks mechanisms.
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• Establish WHYCOS real-time data acquisition stations.
• Develop basin-wide digital elevation models (DEM) using satellite information.
• Estimate quantitative precipitation on the basis of  satellite information.
6.2 Resource mobilisation
The panel shifted focus towards resource mobilisation where participants sought to
predict financial support. Dr Grabs indicated that a similar project in South Africa
with a project duration of  four years obtained financial assistance of  US$ 4.5 million.
The HKH-HYCOS project could expect a similar amount, if  cooperation were based on
active participation by all countries in the region. A donors’ meeting was suggested
to apprise donors of  the project, and secure their interest and support. All
participants agreed that a copy of  the proposal should be sent to potential donors.
Observing donors felt that the project would see generous funding once regional
cooperation gained momentum.
Participants also felt the need for a feasibility study in order to assess the current
capacities of  cooperating countries, and recommended seeking funds for such a study.
6.3 Provisional timeframe for the project
The panel discussed the duration of  the project. Dr Grabs stated that the project was
already in its initial phase, and thanked the US Regional Environment Office for South
Asia and OFDA for funding of  the project planning process so far.
The initial phase would end with the Second High-Level Consultative Meeting. Terms
of  reference for the feasibility study and the next phase would be discussed during
the Second High-Level Consultative Meeting.
It was suggested that the feasibility study take 18 months with a planned start in
April 2003, after the Second High-Level Consultative Meeting, and with the
assumption of  availability of  sufficient funds.
6.4 Issues related to the writing assignments for the project proposal
Participants agreed, in general, that consultants should write the draft project
proposal. Participants also sought cooperation from each country to make the draft
realistic. Dr Grabs suggested that each country submit a brief  description of  their
current capacities and requirements to ICIMOD, based on a questionnaire to be
developed by ICIMOD and WMO.
Chairperson’s remarks
Dr Bhadra concluded the session by recapitulating the discussion and suggesting
that the South African Development Communities-HYCOS be taken as a model. He
emphasised the need to ascertain/determine potential donors. Finally, Dr Bhadra
recommended that the best way to write the proposal was to seek information from
countries through guidelines and questionnaires.
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Session 7: Promotion of the Project and Preparation for the Second High-Level
Consultative Meeting
Chairperson: Mr Adarsha Pokhrel, Director General, Department of  Hydrology and
Meteorology, Nepal
Participants agreed that promotion of  the project proposal and governmental
approval are essential for seeking funds for full implementation of  the project. To
initiate the process of  governmental approval of  a project document—to be
developed on the basis of  existing documentation, including the concept paper—two
concurrent processes were suggested.
• ICIMOD and WMO would follow well-established channels at the appropriate gov-
ernmental level through their constituent representatives and through support of
national hydrological and meteorological agencies in each participating country.
• Participants would promote the concept paper through their own channels to
increase government awareness and interest.
A general timeframe was developed. The Second High-Level Consultative Meeting will
plan a meeting at Secretarial level to endorse a HKH-HYCOS project document.
(Note: the project document will need to be developed before the Second High-Level
Consultative Meeting.) It is expected that a project proposal could be endorsed within
the first half of 2003.
The panel discussed the need to not only determine the technical feasibility of  the
project, but also the financial feasibility. This included the involvement of  both donors
and participating countries. It was agreed that there was a need to study financial
feasibility as well as societal benefits and costs.
Representatives of  donor agencies commented that they were encouraged by these
results and informed the meeting that donor organisations are also starting to
include societal benefits and costs assessments in the evaluation of  projects.
The panel recommended that the agenda of  the Second High-Level Consultative
Meeting should include the following agenda items.
• Progress report
• Presentation of  the flood forecasting system used in each country
• Concept paper and draft project proposal
• Briefing on funding
• Presentation of  case study of  an existing WHYCOS system
• Timeframe for holding a Secretarial-Level Meeting to endorse the project proposal
The draft agenda is to be sent out to participants and approved before the Second
High-Level Consultative Meeting.
The panel then discussed nodal agencies that would act as the main contact point in
each country, both to improve communications links and formalise communications.
Participants suggested that ICIMOD and WMO request governments to nominate a
nodal agency. The request would mention the agencies that have been actively
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involved in this process. The participants from Bangladesh, Bhutan, India, Nepal and
Pakistan recommended the following nodal agencies.
Bangladesh the Hydrological Adviser to the Government
Bhutan the Secretary for Trade and Industry
India the Commissioner for the Ministry of  Water Resources
Nepal the Director-General of  the Department of  Hydrology and Meteorology
Pakistan the Chairperson of  the Flood Commission
The participants from China did not recommend a nodal agency. Nomination must
come from their government. They stated that they were willing to offer technical
assistance to other countries with the development of  flood forecasting, indicating
their willingness for increasing involvement.
The participants agreed that activities documented in Table 1 should be completed
before the Second High-Level Consultative Meeting.
Session 8: Concluding Session
Chairperson: Dr J. Gabriel Campbell, Director General, ICIMOD
Comments and suggestions from participating countries and observers
Dr Campbell reviewed the past two days of  activities and achievements. He
mentioned that the panel had provided a platform for discussion of  the concept
paper, and that it had endorsed the final concept paper. The panel had also agreed on
the need to identify potential pilot studies to test the technical feasibility of  the
project. The panel then recommended a number of  activities that need to be initiated
including soliciting information from national agencies for use on the website,
identifying the needs for capacity building, increasing governmental support of  the
project, and inviting Afghanistan and Myanmar to join the project. The panel also
agreed that communication should continue between participants and ICIMOD, with
Ms Shrestha as the focal point, and WMO.
Representatives from each country made the following remarks.
Participants first thanked both ICIMOD and WMO for coordinating and running a
successful meeting, and highlighted the following points. Firstly, it was observed that
this process would improve data availability for flood forecasting and, therefore,
improve countries’ ability to save lives, livelihoods and property. Secondly, the
expectation was expressed that progress on the establishment of  a flood information
system would continue. Participants emphasised the need for flood information on a
real-time basis and suggested that the next steps should include pilot studies to test
the feasibility of  the project.
In conclusion, participants expressed their satisfaction with the results of  the
meeting and confirmed that it furthered regional cooperation on flood information.
Dr Grabs reiterated the comments of  Dr Campbell that the agreement reached by the
panel on the concept paper was an important milestone in the promotion of  the
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project, the planning of  pilot and feasibility studies, and in project design that builds
on existing bilateral agreements with a regional context. He confirmed that proposed
activities for capacity building would include state-of-the-art data collection
platforms, telecommunication systems and know-how for application of  integrated
flood forecasting models and methods. He acknowledged that, with active
participation from participants and national hydrological and meteorological
services, the website presented during the meeting would be a suitable platform to
exchange information on know-how and expertise in flood forecasting, and would
provide an information base for the region and beyond. He assured participants that
WMO had a strong interest in supporting countries in their endeavours to reduce
flood disasters by improving their national and regional flood forecasting and
management capacity.
The meeting officially adjourned at 1.00 p.m. on May 21.
Following adjournment, a side event was arranged in which Mr Shaukat Ali Awan,
Chief  Meteorologist, Department of  Meteorology, Pakistan, presented the use of
radar information for precipitation estimation and flood forecasting. He highlighted
the technical and administrative functioning of  the system, and demonstrated the
value it has added to the ability to forecast floods on the flood plains of  Pakistan. He
thanked India for providing timely information in several river basins.
A separate presentation was given by Ms Li Yan, Bureau of  Hydrology, Beijing, China,
on the National Flood Information System in China. She briefly described the
information collection, transmission, computer network and real-time flood
forecasting system in China. She highlighted the operational flood forecasting system
and different flood warning levels.
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First Meeting of the Consultative Panel on
“The Development of a Framework for Flood Forecasting and Information Exchange
in the Hindu Kush Himalayan Region”
Hotel Himalaya, Kathmandu, Nepal, 19 - 21 May 2002
Sunday, May 19, 2002
08:30 Registration
09:30 Welcome and Opening address, J.Gabriel Campbell, DG, ICIMOD
Session 1: Introduction, Background and Objectives of the Meeting
Chairperson: Mr. M. Mukleszamaan, DG, Bangladesh, Water
Development Board, Bangladesh
09:45 Discussion and adoption of  the agenda of  the meeting
10:00 Background briefing on the objectives of  the planned project and the
expected results of  the meeting, W. Grabs, WMO
10:20 Review of  the results of  the first high-level consultative meeting held
in May 2001 on “Developing a Framework for Flood Forecasting in the
Hindu Kush Himalayan Region”, S.R. Chalise, ICIMOD
10:50 Chairperson’s remarks
11:00 Tea break and group photo
Session 2: Presentation, Review and Discussion of the Concept
Paper
Chairperson: Mr. Dorji Wangda, Director, Dept of  Geology and Mines,
Bhutan
11:30 Presentation and review of  the Concept Paper on “The establishment
of  a Flood Forecasting Information System in the Hindu Kush
Himalaya” prepared by WMO and ICIMOD, W. Grabs, WMO
ANNEX 1
Agenda
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• Comments from Country Delegates
• Discussion
• Chairperson’s remarks
13:00 Lunch
Session 3: Presentation of Web-based Information and International
Water Management Programme
Chairperson: Dr. Ding Yongjian, Chinese Academy of  Sciences, China
14:00 Development of  an action plan for the establishment of  an HKH -
HYCOS project, W. Grabs, WMO
• Discussion
15:00 Tea break
15:30 Development of  a website for Flood Information Sharing and
Exchange,  M. Shrestha, ICIMOD
Presentation on Web Information Dissemination, Saud Amer, USGS
Presentation on “Establishing an International Water Management and
Flood Mitigation Program”, Larry Brazil, NOAA
• Comments from country delegates
• Questions/comments/discussions
Chairperson’s remarks
17:00 Meeting adjourns
18:30 - 20:30 Reception followed by dinner hosted by J. Gabriel Campbell, Director
General, ICIMOD, Hotel Yak And Yeti, Durbar Marg
Monday, May 20, 2002
Session 4: Finalisation of the Concept Paper and Logical Framework
Exercise
Chairperson: Mr. S.B. Srivastava, Chief  Engineer, Central Water
Commission, India
09:00 Summary of  the previous day
09:30 Moderated discussion on key technical issues in the development of  a
regional flood information system based on the key project framework
policies formulated in the (revised) concept paper
Briefing on the Logical Framework methodologies used for the
discussions
09:30 Problem analysis in flood forecasting on national and regional levels
10:05 Chairperson’s remarks
10:15 Tea break
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Session 5: Development of the Core Elements of the HKH-HYCOS
Project
Chairperson: Mr. Riaz Ahmad Khan, Chairperson, Federal Flood
Commission, Pakistan
10:30 Identification of  core problems
11:00 Formulation of  the development of  a regional flood information
system project objectives
11:45 Identification of  expected project results
12:50 Chairperson’s remarks
13:00 Lunch
Session 6: Project Formulation
Chairperson: Dr. Binayak Bhadra, Director of  Programmes, ICIMOD
14:00 Formulation of  key activities of  the project
15:00 Tea break
15:15 Resource mobilization
15:45 Provisional timeframe of  the project
16:15 Issues related to the writing assignments for the project proposal
16:30 Chairperson’s remarks
16:40 Meeting adjourns
18:00 – 19:30 US Ambassador’s Reception at KamalKunj, Kamaladi
Tuesday,  May 21, 2002
Session 7: Promotion of the Project and Preparation for the Second
High-Level Consultative Meeting
Chairperson: Mr. Adarsha Pokhrel, Director General, Department of
Hydrology and Meteorology, Nepal
09:00 Review of  Previous day
09:10 Discussion on thematic and technical inputs for the Second High-Level
Consultative Meeting
09:30 Preparation of  documentation for the meeting and potential
participation
09:45 Setting of  a provisional agenda for the meeting
10:15 Allocation of  responsibilities to Panel Members
10:35 Chairperson’s Remarks
10:45 Tea break
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Session 8: Concluding Session
Chairperson: Dr. J.Gabriel Campbell, Director General, ICIMOD
11:00 Review of  the results of  the meeting and comments by participants/
observers
11:30 Identification/understanding on a feedback and communication
mechanism between the Panel members, ICIMOD and WMO
11:45 Identification/understanding of  further advisory services of  the Panel
members to ICIMOD and WMO
12:00 Remarks from
• Participants
• Observers
Closing Remarks by WMO and the chair
13:00 Lunch
14:00 Sightseeing of  Kathmandu Valley
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Untitled-2 5/10/2007, 6:26 PM32
3 3
Table of Contents
1. Preamble
2. Water Resources and Information Management Issues in the
Hindu-Kush Himalayan Region
3. Rationale for Regional Cooperation with Respect to Flood Information
in the HKH Region
4. Identification of  problem fields
5. Basic Concepts of  the World Hydrological Cycle Observing System
(WHYCOS) of  WMO
6. Identification of  Objectives for Regional Cooperation in the Context
of  an HKH-HYCOS
6.1 Strategic Objectives
6.2 Specific Objectives
7. Principal Partners
8. Framework for Regional Cooperation
9. Strategy for Developing a Hindu Kush-Himalayan HYCOS
(HKH-HYCOS)
10. Short-term actions proposed
Annex 1
A. KEY STEPS IN ESTABLISHING A REGIONAL HYCOS PROJECT
B. LESSONS LEARNED FROM HYCOS PROJECTS
Annex 2 GLOBAL STATUS OF THE WHYCOS PROGRAMMES
Attachment 1: Resolution 40 (Cg-XII) of  WMO
Attachment 2: Resolution 25 (Cg-XIII)
Untitled-2 5/10/2007, 6:26 PM33
3 4
1. Preamble
This paper discusses the concept for the development and implementation of  a
comprehensive Flood Information System for the Hindu Kush-Himalayan region
(HKH), with the concept of  the World Hydrological Cycle Observing system (WHYCOS)
of  the World Meteorological Organization (WMO) chosen for consideration as a base.
The concept envisages promoting the aims and objectives of  the proposed
forecasting system, its strategic outreach, and the basic principles of
implementation.
Recognising the tangible benefits of  a regional framework for flood forecasting, the
participants from Bangladesh, Bhutan, China, India, Nepal, and Pakistan at the first
“High Level Consultative Meeting on the Development of  a Framework for Flood
Forecasting in the Hindu Kush-Himalayan Region” held in Kathmandu from 15-18
May 2001, agreed to develop strategies for flood forecasting and a regional flood
information system. The meeting was organised by the International Centre for
Integrated Mountain Development (ICIMOD) and WMO and was co-hosted by the
Department of  Hydrology and Meteorology (DHM) of  His Majesty’s Government of
Nepal. The concept paper was developed on the basis of  the conceptual, technical,
and organisational agreements reached at the meeting. The format and content of
the concept has been extensively reviewed, discussed and its text agreed by the
participants of  the First Meeting of  the Consultative Panel on “The Development of  a
Framework for Flood Forecasting in the Hindu Kush-Himalayan Region”, held in
Kathmandu, Nepal from 19-21 May 2002.
2. Water Resources and Information Management Issues in the Hindu Kush-
Himalayan Region
The Hindu Kush-Himalayan (HKH) region is shared by Afghanistan, Bhutan, China,
India, Nepal, Myanmar, and Pakistan and is the source of  six of  the world’s largest
rivers: the Indus, Ganges, Brahmaputra, Mekong, Yangtze, and Yellow River. These
rivers are vital for the socioeconomic development of  close to 500 million people in
South and Southeast Asia through their potential for irrigation, hydropower
generation, fishery, inland navigation, and the sustenance of  wetlands, and their
biodiversity. Large snow and ice fields in the Himalayas are important for the
sustenance of  low flow of  these rivers during the dry season. An important
characteristic of  many of  the rivers in the HKH-region is that they are shared by
several countries before reaching the ocean. In this respect, Bangladesh is included
in the HKH-region because Bangladesh receives the waters of  the Brahmaputra and
the Ganges which originate in the Himalayan range.
All of  the shared river basins are strongly influenced by human activities such as
water abstraction for agriculture, industry, and domestic purposes and storage of
water in dams and reservoirs. Water quality is largely affected by agricultural non-
point pollution as well as largely uncontrolled discharge of  urban and industrial
effluents into the rivers.
The hydraulic conditions of  large river systems have likewise undergone changes
through the loss of  function and encroachment of  natural floodplains and wetlands,
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embankments, and other measures of  river training. Changes in the hydrological
regime can be attributed to environmental changes in the headwaters of  the rivers
such as deforestation and dwindling glaciers as a result of  climate variability and
change. The surface water flow in all the major river courses is monitored by
hydrological networks. However, generally speaking, few hydrological data are
collected and disseminated in real time, and real-time forecasting is not the rule in
many river basins of  the region. Likewise, the network density, especially in the
headwaters of  the major rivers, is inadequate for most forecasting purposes. While
some of  the hydrological data collected are publicly available in the form of  historical
time-series, the accessibility to recent hydrological data throughout the region is
generally inadequate for regional flood information purposes. This situation needs
improvement in the light of  emerging integrated flood forecasting and management
practices in large river basins.
3. Rationale for Regional Cooperation with Respect to Flood Information in the
HKH Region
Devastating floods are an annual phenomenon in the HKH region causing substantial
loss of  life and property. Likewise, recurring floods of  the magnitude and frequency
observed in the HKH-region are an important impediment to the more rapid
development of  the river basins affected by these floods.
The wide diversity of  the abilities of  countries in the region with regard to flood
forecasting and management offers the opportunity for bilateral and regional
technical cooperation. In addition to existing bilateral agreements between countries,
the concept of  regional cooperation as already implemented in many other regions of
the world offers a much wider scope for the exchange of  know-how, knowledge,
technology, data, and information especially with regard to the integrated
development of  shared river basins. In this respect, the regional flood information
system proposed provides the platform for the design and development of  the
technical solutions and operational systems that will provide data and information
indispensable for flood management, disaster preparedness and mitigation, and the
protection of  lives and property. The need for an institutionalised exchange of  real-
time hydrological and meteorological data and information primarily for flood
forecasting purposes is therefore a prerequisite for the development of  strategies to
mitigate the negative effects of  floods. Better quality data and state-of-the-art data
transmission and dissemination technologies are needed to share information and
data on a real-time basis.
4. Identification of problem fields
While weather forecasting systems have reached a high level of  accuracy, and
weather data and forecast products are shared on a regional and global basis, there
is at present no regional mechanism for the regular exchange of  hydrological data
and information. Reliable hydrological databases and efficient flood information
systems, coupled with national, regional, and global weather forecasting systems are
indispensable to forecast floods and mitigate their devastating effects.
There has been some success in the sharing of  historical data, and bilateral
agreements between countries in the HKH region have proven useful in flood
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forecasting. However, in the regional context, achievements with regard to the sharing
of  real-time data and information on a regional scale, so critical for an integrated
regional perspective of  flood prediction, have been limited.
The major issues are as follows
• Improving communication among hydrological and meteorological services in
order to enhance information input for flood forecasting
• Improving hydrological networks, including real-time observation and data dis-
semination capacity
• Establishing effective data transmission and dissemination systems capable of
transmission of  real-time meteorological and hydrological data within and among
the countries in the region
• Improving the institutional capacity to deal with floods, including meeting the
need for trained personnel
• Disseminating flood information effectively to affected communities
• Data exchange between national hydrological services using the model of  meteo-
rological services
On the regional level, the improved exchange of  data was seen as being essential for
the improvement of  flood information, especially in shared river basins.
In several countries of  the region, the quantity and quality of  collected hydrological
data is at present insufficient for effective flood forecasting, or for optimal river basin
development and integrated water resources management in a broader sense. Quality
problems include long observation gaps in time series, particularly during sensitive
events such as floods and droughts, inaccuracy and lack of  standardisation in
measurements, and inadequate data transmission systems. In general, the following
reasons were identified:
• inadequacy of  hydrological networks;
• outdated techniques and aging equipment;
• insufficient qualified staff;
• high dependence on short-term assistance projects;
• lack of  an adequate and regular budget for operating the networks and the data
management and distribution systems;
• delays and deficiencies in making the information available to end-users;
• lack of  regional integration in providing water resources information;
• remoteness of  stations, including those in high altitude areas, plains, and coastal
areas.
Against this background, a regional flood information system is to be developed,  on
the basis of   the World Hydrological Cycle Observing System of  the World
Meteorological Organisation (WMO-WHYCOS) , that will provide a sound conceptual
and technological basis for establishing and upgrading data collection and
transmission systems and building adequate institutional capacity of  the hydrological
and meteorological services on the basis of  regional cooperation.
The concept for the HKH - Hydrological Cycle Observing System (HKH-HYCOS) was
developed within this framework.
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5. Basic Concepts of the World Hydrological Cycle Observing System (WHYCOS)
of WMO
WMO launched the World Hydrological Cycle Observing System (WHYCOS) in 1993 as
a generic initiative aimed at enhancing the collection and distribution of  hydrological
information through the modernisation of  the National Hydrological Services. The
ultimate objective of  WHYCOS is to promote and facilitate the collection, exchange,
dissemination, and use of  water-related information using modern information
technologies, especially those of  the Internet.
The means for achieving this objective include:
1. the strengthening of  the technical and institutional capacities of  the National
Hydrological Services (NHSs) to capture and process hydrological data, and meet
the needs of  their end users for information on the status and trend of  water
resources; and
2. the enhancement or establishment of  networks of  hydrological monitoring
stations able to provide information of  a consistent quality, transmitted in real
time or near-real time as required, towards national and regional databases.
WHYCOS is being implemented in the form of  a number of  regional components,
referred to as “HYCOS projects”, each being designed to meet specific regional and
national needs. A component is launched when the countries concerned have
expressed their collective desire for such a development, and their commitment to
making it a success.
Implementation at a regional scale enables each HYCOS project to select objectives,
agree on working procedures and select activities that are specific to the water
resources context of  the region and which best meet the needs of  the participating
NHSs and of  the end-users. It also allows each HYCOS to establish institutional and
financial arrangements that are appropriate to the region. The key steps in
establishing a regional HYCOS Project are given in Annex 1. The global status of  the
WHYCOS programmes is summarised in Annex 2.
6. Identification of Objectives for Regional Cooperation in the Context of an
HKH-HYCOS
Based on the findings of  the first consultative meeting and the recognition of  the
benefits of  regional cooperation to address the problems cited, strategic and specific
objectives for the development and implementation of  an HKH-HYCOS project were
identified as listed below. The identification of  objectives was based on the principle
that the reduction of  loss of  lives, property, and infrastructure has the highest
priority in an integrated approach for flood management which recognises both the
beneficial and negative effects of  floods.
6.1 Strategic Objective
The proposed regional flood information system aims to provide the operational
concepts and tools for improving integrated river basin management, specifically by
managing floods and thus contributing to minimisation of  the loss of  lives and
property, reduction of  poverty, and the acceleration of  economic development in
shared river basins affected by recurring flood events.
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6.2 Specific Objectives
1. Planning and implementation of  a regional HKH-HYCOS focusing on the estab-
lishment of  an efficient and operational flood forecasting information system
based on real-time data and information.
2. Provision of  relevant data and information products for disaster preparedness
and reduction plans and activities by and among participating countries.
7. Principal Partners
The first step in the planning process is the identification of  the principal partners for
cooperation. The initial regional country partners in the development and eventual
implementation of  a flood information system are Bangladesh, Bhutan, China, India,
Nepal, and Pakistan. Afghanistan and Myanmar will be invited to participate. Their
ministries of  water resources, departments of  hydrology and meteorology, and flood
forecasting units will be the lead agencies for this project. Key partners in the
multilateral consultative process, the development of  a regional HKH-HYCOS project
and its technical coordination in close collaboration with the regional country partners,
will be WMO and ICIMOD. Other partners identified during the first consultative
meeting include the U.S. Office of  Foreign Disaster Assistance, DANIDA, the U.S.
National Oceanic and Atmospheric Administration, the U.S. Geological Survey, the U.S.
Department of  State, UNESCO, ESCAP, and the Asian Disaster Preparedness Centre
(ADPC), Bangkok.  Other potential partners representing research organisations and
donors (such as ADB, World Bank, the Governments of  Japan and The Netherlands)
who have indicated their interest, will be encouraged to participate.
8. Framework for Regional Cooperation
The basic components of  the framework for regional cooperation are summarised
below.
A. There is a need for improvement of  flood forecasting systems and the extension
and upgrading of  hydro-meteorological networks with real-time capacity, im-
provement of  data quality, and effective information collection and dissemination.
B. Capacity building in terms of  institutional capacity and professional expertise has
been recognised as being essential for the development and implementation of
an operational multilateral flood information system.
C. In all countries there is a multitude of  co-operating organisations and government
agencies, and there is a need for their cooperation with regard to the establish-
ment of  a regional flood forecasting information system. Improved consultation
and exchange of  data and information was recognised as the principal approach
to achieve this goal.
D. Effective organisational concepts and mechanisms for the dissemination and use
of  flood forecasting products need to be developed to ensure the use of  flood
forecasting services at all levels. This includes the dissemination of  information to
flood-prone areas in order to ensure effective disaster preparedness.
E. An assessment of  existing flood forecasting systems and additional information
and concepts for the improvement of  information collection, data-sharing trans-
mission of  data, and data screening is needed for the development of  the flood
forecasting information system.
F. In this regard, national procedures for data collection, processing, quality control,
archiving, access to data, modelling, flood forecasting, and dissemination of  flood
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warnings and forecasts need to be improved in a joint effort of  regional coopera-
tion.
G. Agreements with the National Hydrological Service (NHS) of  each participating
country should be made stating the technical and financial arrangements for
collecting data for the project. Each agreement shall include a list of  stations to
be monitored by each respective NHS under the framework of  HKH-HYCOS.
H. Considering the need to find donors to assist in the development of  an HKH-
HYCOS, WMO and ICIMOD propose the development and implementation of  HKH-
HYCOS in the form of  river basin sub-components, which could be launched in
parallel, depending on the commitment of  the stakeholders and the availability of
funds. The different components will nevertheless have to work in close coopera-
tion, in the form of  an information network, in order to maintain the objective of
having an information system on flood information for the entire HKH region.
I. The system will enhance technical cooperation between countries in the region
using state-of-the-art observation, forecasting, and communication technologies
J. The system will contribute to the mitigation of  flood-related disasters
K. The system will provide a common platform to assess knowledge, data, and
information through contributions of  all participating partners
L. This framework will not provide for the following;
• A centralised regional operational flood forecasting function
• Infringement of  national ownership of  data and information
• Interference with national responsibilities in flood forecasting
• Substitution of  bilateral efforts and agreements
9. Strategy for Developing a Hindu Kush-Himalayan HYCOS (HKH-HYCOS)
The implementation of  regional cooperation activities should be based on a number
of  key strategic principals and approaches, these are outlined below.
A. The flood information system needs to be built on a proven concept for regional
cooperation. Therefore, the WHYCOS concept of  WMO has been chosen to be
considered for development, adapted to the specific needs of  the HKH region.
B. The development of  the flood information system is a fully voluntary, participa-
tory effort of  the countries of  the HKH region.
C. Identification and prioritisation of basins/sub-basins will be based on national
priorities and regional dialogue, making full use of  the ongoing activities under-
taken in the context of  existing agreements.
D. An HKH-HYCOS may be implemented on the basis of  national components, based
on information from large river-basins within the respective countries.
E. Flood forecasting is primarily a national task and responsibility. Therefore, flood
forecasting will continue to be confined to national territories. The data and flood
forecasting products will be shared on a regional basis.
F. Upgrading of  hydrological networks including real-time capacity for data acquisi-
tion and dissemination, and a mechanism for the exchange of  hydrological data
and information, is the core of  the proposed flood information system. As all
participating countries (with the exception of  Bhutan, at present) are Members of
the World Meteorological Organization, the WMO resolutions addressing the
exchange of  meteorological data (twelfth WMO Congress, Resolution 40) and the
exchange of  hydrological data (thirteenth WMO Congress, Resolution 25) will
form the basis for the exchange of  data and information in the HKH region (see
attached documentation).
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G. Full integration of  weather and climate information related to modelling and
forecasting, and improvement of  observations from satellites, including rapid
image processing and interpretation, is required to improve real-time flood
forecasting and the accuracy and timeliness of  forecasts.
H. Capacity building and technical cooperation on a regional level is an integral part
of  the development and implementation of  the framework.
On the technical level, the following start-up activities leading to the technical
development of  the system have been identified.
A. Preparation and exchange of  an inventory of  existing hydrological and meteoro-
logical data of  the HKH Region that  is used for flood information
B. Placement of  flood information and data on the web-site and setting-up linkages
to other relevant web-sites
C. Establishment of  a regional centre for data acquisition, processing, and dissemi-
nation, and assessment of  the existing network for flood forecasting (real-time
network data). Among the initial activities of  this centre would be the formulation
and establishment of  protocols for the exchange of  data and information, subject
to the availability of  such data and information, in order to:
i. identify the focal points for data exchange
ii. exchange of  standards (formats etc) of  data and information and
iii. exchange of  real-time data on water levels, flows, extent of  snow cover,
precipitation, and flood-prone areas as agreed; and to
iv. establish one common website as a regional communication platform for
the exchange of  data and information.
D. The International Centre for Integrated Mountain Development (ICIMOD) could
play a key role in the development of  a regional centre on the basis of  its capacity
and its role as a focal point for the Regional Hydrological Data Centre maintained
within the framework of  the HKH - FRIEND project of  UNESCO, with the active
involvement of  WMO.
10. Short term actions proposed
A number of  key actions are proposed prior to the planned Second High Level
Consultative Meeting on the Establishment of  a Flood Information System in the
HKH-region.
A. Obtain governmental and institutional support for the further development and
establishment of  an HKH-HYCOS within the framework of  regional agreements
and WMO Resolution 40 (Cg-XII), governing the exchange of  meteorological data,
and WMO Resolution 25 (Cg-XIII), governing the exchange of  hydrological data
B. Develop a web-based platform for the regional exchange of  data, information, and
know-how
C. Designate key national counterpart agencies responsible for national flood fore-
casting and management
D. Identify a regional hydrometeorological network for flood forecasting
E. Prepare the Second High Level Consultative Meeting in January 2003, with the
principal objective of  agreeing on a draft project plan for development of  the
regional flood forecasting information system.
F. Develop pilot projects in transboundary basins
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Annex 1
A. KEY STEPS IN ESTABLISHING A REGIONAL HYCOS PROJECT
• Reaching agreement among participating countries to proceed with establishing a
HYCOS. This is an essential first step, to ensure that there is joint commitment to
the concept, and that the system will be maintained into the future.
• Define the set of  objectives that are to be met. These include, in general, the
information required to underpin sustainable economic and social development in
the participating countries, to provide sound information for the sharing of  water
in transboundary river basins, to warn of  and protect from water-related disasters
and to provide the international community with hydrological data to support
global water resource assessments and hydrological/environmental science.
• Enhance the existing field data collection systems and install new ones as re-
quired. WHYCOS has favoured real-time data collection systems based on the
constellation of  meteorological geo-stationary satellites such as GOESs,
METEOSAT, among others. The real-time transmission of  data, which is a manda-
tory specification for applications such as flood monitoring and warning, is also
considered as a convenient means for ensuring the automatic and fast inclusion
of  recent data into the databases. Moreover, the technology allows for the remote
monitoring of  the operation or failure of  the Data Collection Platforms (DCPs),
which should enhance the consistency of  the data series, while minimising the
frequency and thus the costs of  field visits by the NHSs. However, as the tech-
nologies in the domains of  sensors, data loggers and telecommunication are
evolving at an ever faster rate, the technical options in future HYCOS projects for
enhancing the quality and the reliability of  hydrological data collection may not
necessarily include data transmission by satellite.
• Upgrade national data processing and archiving systems. The implementation of
a HYCOS project provides a vehicle for installing new equipment for archiving and
retrieving data, introducing refined data processing and quality assurance proce-
dures, and providing appropriate staff  training. Existing facilities are used as a
starting point, but are strengthened and extended as necessary.
• Establish distributed regional databases, designed to provide data of  defined,
consistent quality which are regularly updated and available to users in a timely
manner. The existence of  distributed regional databases, while providing support
for individual countries, is a key feature for a more efficient handling and sharing
of  information on transboundary waterbodies.
• Establish a regional telecommunications network on water resources information,
designed to exchange messages, verified data and information via email and
electronic file and document transmission. The network shall encourage collabo-
ration between National Hydrological Services, other governmental bodies and
concerned operational and research organizations. WMO Congress (Cg) has
adopted policies on the free and open international exchange of  meteorological
data and products : Resolution 40, (Cg XII), 1995 and hydrological data and
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products : Resolution 25, (Cg-XIII), 1999 and—, provided that countries agree to
free access to the data within the framework of  WHYCOS-determined that the use
of  meteorological satellites for data collection is free of  charge.
• Prepare and disseminate hydrological information of  national and regional
interest. A wide range of  information products can be prepared from the data
provided by the observing system. These include information on trends in the
quantity and quality of  the water resources over time, information on the status
of  aquatic ecosystems, hydrological forecasts, hydrological statistics for planning
purposes or “yearbooks” in electronic format. Products are designed to meet the
specific needs of  users, and are then widely disseminated via the regional tele-
communication network and by more traditional means.
• Staff  training. Training on the use of  the newly introduced technology is essential,
but the opportunity is also taken to provide refresher training in more conven-
tional hydrological skills, as well as in non-technical areas such as administration,
public relations and customer service.
• Performance monitoring and follow-up. To avoid the difficulties that in the past
have been commonly experienced in capacity building programmes, careful
monitoring of  performance against defined objectives is maintained. This pro-
vides the ability to identify impediments to successful implementation, and their
removal, thus assuring long-term sustainability of  the HYCOS projects.
B. LESSONS LEARNED FROM HYCOS PROJECTS
The experience gained during the implementation of  the existing projects and the
many contacts made with different stakeholders while developing new HYCOS
components have provided a number of  lessons which have led to the introduction of
some adjustments in the development of  WHYCOS, especially with regard to aspects
of  ownership, long-term sustainability, governance and the funding of  projects.
Ownership of the project by the NHSs
The role of  the Regional Centre (RC) is indeed crucial for the success of  any HYCOS
project. Besides creating and maintaining the regional spirit of  cooperation within the
project, the RC is responsible of  the management and update of  the regional
database and of  the operation of  the internet server of  the project. Nevertheless, it
has to be recalled that the essential baseline activities, such as the collection of
hydrological data in the field, the operation and maintenance of  the observational
network, quality control and the primary processing of  the data, depend entirely on
an in-depth and continuous involvement of  the NHSs of  the participating countries.
The commitment of  these services to the project must be firm and persistent. Thus
the project must provide them with access to regional information which truly
relevant at national level. This includes the status of  water resources storage and
uses along transboundary rivers and timely information on water-related disasters
such as floods, extreme low-flows and accidental pollution concerning these
transboundary waterways. Experience has shown that the sole membership of  a
country to a large common socio-economic or politico-economic region has not
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always been sufficient for creating the required sense of  ownership on hydrological
matters among participants. This is because the “regions” or even the “sub-regions”
are very large and heterogeneous units, and their member countries may show very
different profiles regarding water resources issues. On the other hand, the upstream-
downstream situation along a transboundary river course is certainly a very efficient
configuration for creating interest and a sense of  ownership among the participating
countries and this criteria should certainly be privileged when developing new HYCOS
projects.
Long-term sustainability of the HYCOS projects
The long-term self-sustainability of  the HYCOS projects, after the completion of  one
or several subsidized phases, is considered as a pre-requisite by the international
donors and funding agencies. This issue of  sustainability is closely connected to that
of  ownership. Experience has shown that the involvement of  countries in HYCOS
projects is often driven by the dynamism of  individuals, rather than by a clear and
explicit policy at country level. As the life time of  any regional water resources
information system has to extend over decades, the projects must be operated under
the umbrellas of  effective and permanent regional bodies having a clear stake in
water resources issues, which would minimize the risk regarding long-term
sustainability of  the projects. The close involvement and responsibility of
transboundary river basins organizations, where they exist and have an effective role
in regional water issues, should be favoured when developing new HYCOS Projects.
Funding of HYCOS Projects
Many of  the planned HYCOS projects cover very large areas and may involve a large
number of  countries for periods of  five years or more. Thus, the estimated costs of
the projects are quite high and this can become a problem for a single donor.
Consequently, it is necessary to pool the contributions of  several donors and funding
agencies (international, regional and bilateral). As the origin of  funding sources
increases, a number of  constraints arise : it becomes difficult to synchronize all
contributions with the expected launching date of  the project, the technical and
financial regulations (i.e., application rules, eligibility of  countries to grants,
tendering procedures, etc.) may vary substantially among donors. Furthermore, for
evaluating the effectiveness of  their contribution, some donors prefer to fund an
identified stand-alone sub-component rather than to contribute in a non-
differentiated manner to the support of  a large project. These considerations also
strongly support the idea of  implementing WHYCOS in the form of  components
geographically less extensive than the politico-economic regions or sub-regions.
In conclusion, for reasons related to ownership, sustainability and funding, WMO is
considering the development of  further phases of  the existing HYCOS components
and of  new HYCOS projects within the framework of  large transboundary river basins,
whenever this is sound and feasible. This orientation is based on the pragmatism of
getting institutional agreement and funding as soon as possible, which is made easier
by launching smaller HYCOS components.
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Annex 2
GLOBAL STATUS OF THE WHYCOS PROGRAMMES
Status of  the HYCOS components under implementation or development
Status: December 2001
1.0 Himalayan-HYCOS
Organized by WMO and the International Centre for Integrated Mountain
Development (ICIMOD), a high level consultative meeting on “Developing a framework
for Flood Forecasting in the Hindu Kush Himalayan Region” was held in Kathmandu,
Nepal, May 15-18, 2001. The meeting was sponsored by the U.S. State Department,
DANIDA and WMO. The Department of  Hydrology and Meteorology of  Nepal co-
hosted the meeting. Official representatives of  Bangladesh, Bhutan, China, India,
Nepal and Pakistan participated in the meeting which was also attended by about
forty observers from other international agencies and donor organizations. The
meeting agreed on the establishment of  a consultative panel for the development of
a Hindu-Kush Himalayan HYCOS project and also on an action plan through July
2002 for regional cooperation for flood information exchange. Primary tasks in this
action plan are the development of  a concept paper to solicit agreement by
participating national government, the development of  a draft project document, the
organization of  a follow-up technical meeting and meeting of  the consultative panel
and the establishment of  a regional web-site for the regional exchange of
information.
2.0 Aral-HYCOS
The Aral-HYCOS project is being developed in response to a request made to WMO by
the five Central Asian States. Two meetings of  representatives of  the national
Hydrometeorological Services were held in Tashkent in December 1999 and in
September 2000 respectively to discuss the proposal and review the draft project
document. The project document was circulated to participating countries and
potential donors in January 2001.
The project is planned to build on the on-going hydrological activities being carried
out under the GEF Transboundary Water Monitoring and those of  the Swiss Aral Sea
Mission. In particular, it will provide for real-time transmission of  hydrological data
from a network of  observation stations to national centres and a regional centre, for
the establishment of  a regional co-ordinating centre and for training of  hydrological
personnel. The overall goal of  the project is to promote regional co-operation and
upgrade the technical capacity and the infrastructure so as to improve the
management of  the water resources of  the Aral Sea basin.
3.0 Mekong-HYCOS
Based on a Memorandum of  Understanding with the Mekong River Commission
Secretariat (MRCS), first steps are being undertaken for the definition of  a Mekong-
HYCOS in the framework of  the flood management and mitigation strategy which has
been elaborated by MRCS and the Member countries of  the Mekong River
Commission.
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4.0 MED-HYCOS
The implementation of  the first phase of  the MED-HYCOS project, funded by the
World Bank, has continued under the agreement between WMO and the French
Institute of  Research for Development (IRD) which hosts the project Pilot Regional
Centre (PRC) at its premises in Montpellier (France).
The major output of  the first phase has been the establishment of  the Mediterranean
Hydrological Information System (MHIS, http://medhycos.mpl.ird.fr), which has been
developed by the PRC with the contribution of  experts seconded from participating
countries. The MHIS provides information on the project, the participating NHSs, the
observing network, etc. The MHIS core is represented by the regional data bank and
the related tools for data retrieval and display. The regional database contains data
from 94 stations, including 31 which were equipped with DCPs by the project. Copies
of  the MHIS on CD-ROM are updated regularly and distributed free of  charge.
A project document is being developed for a second phase of  the project with focus
on sub-regional approach to hydrological problems. The main areas of  interest are:
real-time data collection/transmission, technology transfer and Internet oriented
outputs. In particular, the next phase would aim at transferring to the NHSs of  the
participating countries, the tools and the skills developed at regional level, with a
view to promoting the establishment of  national hydrological information systems.
5.0 SADC-HYCOS
The first phase of  the two-year SADC-HYCOS project, funded by the European
Commission, that was initially scheduled to end in March 2000 was extended with
the agreement of  all the parties concerned until August 2001. As of  April 2001, 41
out of  the 50 Data Collection Platforms planned had been installed. The Internet
server of  the project at the Pilot Regional Centre hosted by the Department of  Water
Affairs and Forestry (Pretoria, South Africa) became operational in August 2000.
http://www-sadchyco.pwv.gov.za/sadc During the extreme floods in February 2000,
some stations located in South Africa and Zimbabwe transmitted valuable data to
downstream Mozambique for use in forecasting and warning and management of  the
floods.
The SADC Water Sector Coordination Unit and WMO are working on the preparation
of  a Phase II of  SADC-HYCOS. During the “International Conference on Mozambique
Floods” (Maputo, Mozambique, 27-28 October 2000) the importance of  SADC-
HYCOS as an outstanding vehicle for providing transboundary hydrological
information for flood forecasting and warning has been stressed by several SADC
Ministers. Several bilateral donors have shown interest in participating substantially
in these future developments.
6.0 AOC-HYCOS
A Pilot Phase of  AOC-HYCOS (Western and Central Africa) started in January 2000
with the participation of  eight countries. Funding is provided under a FF 2 million
grant from France. The Pilot Regional Centre (jointly hosted by the Niger Basin
Authority and the AGRHYMET Centre in Niamey, Niger) has finalized agreements with
the NHS of  each participating country on the technical and financial arrangements
for collecting data for the project. Each agreement includes a list of  stations to be
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monitored in each country. The Regional Hydrological Observatory for Western and
Central Africa (OHRAOC), developed and operated by the French Institute of  Research
for Development (IRD) in Ouagadougou (Burkina Faso) was transferred to PRC by July
2000 and is accessible via Internet (http://aochycos.ird.ne).
A technical review of  the pilot phase and a donor meeting to discuss the funding of
the comprehensive AOC-HYCOS project was carried out in June 2001. As a follow-up
to the pilot phase, WMO has proposed the implementation of  a full scale project
through a number of  large river basin sub-components, which could be launched in
parallel, depending on the commitment of  the stakeholders and the availability of
funds. A draft strategy paper setting out this proposal has been prepared by WMO
and circulated for consideration by the countries and the regional bodies concerned.
7.0 IGAD-HYCOS
The project document, prepared with inputs from national experts and the IGAD
Secretariat, has been reviewed and endorsed during the seventh annual meeting of
the IGAD directors of  Meteorology, Hydrological and Early Warning Systems (Nairobi,
Kenya, 27-28.1.2000) and subsequently submitted to the European Commission. The
project aims at strengthening the regional capacity to provide hydrological data and
information and at developing regional cooperation for water resources assessment,
monitoring and management.
To ensure minimum delay during the project implementation the European
Commission requested the preparation of  a more detailed project document which
should set out, for example, the location of  the Regional Centre, the location of  the
observing stations equipped with DCPs, and the types of  equipment to be acquired.
WMO has prepared the Terms of  Reference for the revision of  the project document
in line with the European Commission recommendations and the financial
arrangements to carry out this work are currently being finalized.
8.0 Congo-HYCOS
The European Commission funded the preparation of  draft project document. This
project was prepared as the hydrological component of  broader project for the
development of  a Regional Hydrological, Meteorological and Climatological
Information System for the Congo river basin. This document was finalized by the
WMO Secretariat in 1998 and sent for comments to the participating countries and
to the European Commission. In view of  the security problems in the basin, no follow-
up action was undertaken since then.
9.0 CARIB-HYCOS
CARIB-HYCOS aims at providing support to natural disaster prevention and water
resources management. In consideration of  the different hydrological conditions and
national priorities, CARIB-HYCOS has been developed in the form of  two components;
one covering the continental countries and the other the island States. Draft project
proposals have been prepared.
The proposals were presented to the tenth session of  the Caribbean Meteorological
Council in December 2000. The Council endorsed the proposal but recommended
that initially, in view of  the level of  technology, only those countries with established
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NHSs and the technical capacities should participate. Discussions are on-going with
Interamerican Development Bank and the World Bank concerning funding.
10.0 Baltic-HYCOS
The final draft project proposal was circulated to the countries concerned in late
2000. The main focus of  the project is to establish a basin-wide system to acquire,
manage and disseminate water-related environmental data and information in near-
real time, to foster basin-wide adoption of  internationally recognized, standardized
practices of  data and information management and dissemination and to support
the international exchange of  data and information required to manage
transboundary rivers, the Baltic Sea, and extreme hydrological events. This project is
considered as a complement to BALTEX. Actions are being taken to initiate some
activities with the countries’ own resources, notably the development of  a regional
data bank, while contacts are established with donors for the funding of  the project.
The SMHI of  Sweden has expressed interest in hosting the regional data bank.
11.0 Pacific-HYCOS
The development of  a HYCOS project for the South-West Pacific region was
considered at a meeting of  experts on “Hydrological Needs of  Small Islands” held in
Nadi, Fiji in October 1999. A first draft was prepared in collaboration with the
countries and in consultation with the South Pacific Forum Secretariat and, based on
review by experts from the region, a second draft was prepared and circulated in
February 2001 to the countries concerned in the region. The proposal has been
submitted to SOPAC for consideration and for its assistance in seeking funding.
12.0 Black Sea-HYCOS
The Permanent International Secretariat (PERMIS) of  the Black Sea Economic
Cooperation (BSEC) has requested the WMO Secretariat to assist in the preparation
of  a project proposal for a Black Sea-HYCOS. As an initial step, a project profile was
prepared and discussed at a start-up meeting held in Istanbul, Turkey in November
1999. On the basis of  this profile and of  the information provided by the countries
through national reports, a project document is now being formulated and is
expected to be completed in the early part of  2002. The focus of  the project is on
enhancing the capacities of  the participating countries to monitor the quality and
quantity of  inflow into the Black Sea.
13.0 Danube-HYCOS
A first draft of  the project document, taking account of  existing hydrological
initiatives such as those being implemented under the convention on cooperation for
the protection and sustainable use of  the Danube River, has been reviewed by a
meeting of  country representatives held in Budapest in October 2000. The final
version of  the document is expected to be finalized during 2002. The development of
hydrological forecasting activities, through the implementation of  a Regional
Integrated Flow Monitoring and Forecasting System, is one of  the main applications
expected of  the project, as well as the support to on-going projects concerned with
environment protection within the basin. The Hungarian Research Centre for Water
Resources Development (VITUKI) has expressed an interest in hosting the project
Pilot Regional Centre.
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14.0 Amazon-HYCOS
A draft proposal has been prepared by the CHy Expert on Water Quantity as part of
his assignment for the WMO Commission for Hydrology. The project proposes
incorporation of  Brazil’s existing large network of  over 150 DCP stations into a
project covering the whole Amazon Basin. The proposal is to be circulated for
consideration and comments to the countries concerned. It is planned to convene a
meeting of  the representatives of  the relevant NHSs to consider the project proposal.
15.0 La Plata-HYCOS
Discussions are at an early stage with the Intergovernmental Coordinating Committee
(CIC) of  the countries of  the La Plata Basin representing Argentina, Bolivia, Brazil,
Paraguay and Uruguay. The proposal is for the development of  a water resources
information system within the framework of  a HYCOS project. There is already an
existing large network of  DCPs and an organizational structure which are favourable
for the development of  La Plata-HYCOS. A recently signed MoU between WMO and
CIC provides the institutional framework for cooperation in the development of  this
project.
16.0 Arctic-HYCOS
This project is a science-driven project aimed at monitoring freshwater fluxes and
pollutants into the Arctic Ocean with the objectives of  using the freshwater flux
information to improved climate predictions in the Northern Hemisphere and to
assess the pollution of  the Arctic coastal areas and the open Arctic Ocean. A draft
project proposal has been prepared by the Russian State Hydrological Institute and
endorsed by the Steering Committee of  the Arctic Climate System (ACSYS) project in
October 2001. In collaboration with the Arctic Monitoring and Assessment Centre
(AMAP) the proposal will now be developed into a full project proposal for funding.
17.0 Other WHYCOS initiatives
A number of  other WHYCOS initiatives have been launched in WMO Regions: draft
proposals are available for the Nile-HYCOS and plans for a Caspian-HYCOS are
included as part of  the CASPAS programme being developed by the countries of  the
Caspian Basin.
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Attachment 1
RESOLUTION 40 (Cg-XII)
WMO POLICY AND PRACTICE FOR THE EXCHANGE OF METEOROLOGICAL AND
RELATED DATA AND PRODUCTS INCLUDING GUIDELINES ON RELATIONSHIPS IN
COMMERCIAL METEOROLOGICAL ACTIVITIES
THE CONGRESS,
NOTING:
1) Resolution 23 (EC-XLII) — Guidelines on international aspects of  provision of
basic and special meteorological services,
2) Resolution 20 (EC-XLVI) — WMO policy on the exchange of  meteorological and
related data and products,
3) Resolution 21 (EC-XLVI) — Proposed new practice for the exchange of  meteoro-
logical and related data and products,
4) Resolution 22 (EC-XLVI) — WMO guidelines on commercial activities,
5) The report to Twelfth Congress of  the chairman of  the Executive Council Working
Group on the Commercialization of  Meteorological and Hydrological Services,
established at the request of  Eleventh Congress by the Executive Council in
Resolution 2 (EC-XLIII) — Working Group on the Commercialization of  Meteoro-
logical and Hydrological Services,
RECALLING:
1) The general policies of  the Organization, as set down in the Third WMO Long-
term Plan (1992–2001) adopted by Eleventh Congress, which include, inter alia,
that Members should reaffirm their commitment to the free and unrestricted
international exchange of  basic meteorological data and products, as defined in
WMO Programmes (Third WMO Long-term Plan, Part I, Chapter 4, para-
graph 127),
2) The concern expressed by Eleventh Congress that commercial meteorological
activities had the potential to undermine the free exchange of  meteorological
data and products between national Meteorological Services,
CONSIDERING:
1) The continuing fundamental importance, for the provision of  meteorological
services in all countries, of  the exchange of  meteorological data and products
between WMO Members’ national Meteorological or Hydrometeorological Ser-
vices (NMSs), WMCs, and RSMCs of  the WWW Programme,
2) Other programmes of  world importance such as GCOS, GOOS, WCRP, and IGOSS,
which are sponsored and implemented in cooperation with other international
organizations,
3) The basic role of  WMO Members’ NMSs in furthering applications of  meteorology
to all human activities,
4) The call by the world leaders at UNCED (Brazil, 1992) for increasing global
commitment to exchange scientific data and analysis and for promoting access to
strengthened systematic observations,
5) The provision in the UN/FCCC committing all Parties to the Convention to pro-
mote and cooperate in the full, open, and prompt exchange of  information
related to the climate system and climate change,
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RECOGNIZING:
1) The increasing requirement for the global exchange of  all types of  environmental
data in addition to the established ongoing exchange of  meteorological data and
products under the auspices of  the WWW,
2) The basic responsibility of  Members and their NMSs to provide universal services
in support of  safety, security and economic benefits for the peoples of  their
countries,
3) The dependence of  Members and their NMSs on the stable, cooperative interna-
tional exchange of  meteorological and related data and products for discharging
their responsibilities,
4) The continuing requirement for Governments to provide for the meteorological
infrastructure of  their countries,
5) The continuing need for, and benefits from, strengthening the capabilities of
NMSs, in particular in developing countries, to improve the provision of  services,
6) The dependence of  the research and education communities on access to meteo-
rological and related data and products,
7) The right of  Governments to choose the manner by, and the extent to, which they
make data and products available domestically or for international exchange,
RECOGNIZING FURTHER:
1) The existence of  a trend towards the commercialization of  many meteorological
and hydrological activities,
2) The requirement by some Members that their NMSs initiate or increase their
commercial activities,
3) The risk arising from commercialization to the established system of  free and
unrestricted exchange of  data and products, which forms the basis for the WWW,
and to global cooperation in meteorology,
4) Both positive and negative impacts on the capacities, expertise and development
of  NMSs, and particularly those of  developing countries, from commercial
operations within their territories by the commercial sector including the com-
mercial activities of  other NMSs,
REMINDS Members of  their obligations under Article 2 of  the WMO Convention to
facilitate worldwide cooperation in the establishment of  observing networks and to
promote the exchange of  meteorological and related information; and of  the need to
ensure stable ongoing commitment of  resources to meet this obligation in the
common interest of  all nations;
ADOPTS the following policy on the international exchange of  meteorological and
related data and products:
As a fundamental principle of  the World Meteorological Organization (WMO), and
in consonance with the expanding requirements for its scientific and technical
expertise, WMO commits itself  to broadening and enhancing the free and unre-
stricted1 international exchange of  meteorological and related data and prod-
ucts;
ADOPTS the following practice on the international exchange of  meteorological and
related data and products 2:
1) Members shall provide on a free and unrestricted basis essential data and prod-
ucts which are necessary for the provision of  services in support of  the protection
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of  life and property and the well-being of  all nations, particularly those basic data
and products, as, at a minimum, described in Annex 1 to this resolution, required
to describe and forecast accurately weather and climate, and support WMO
Programmes;
2) Members should also provide the additional data and products which are re-
quired to sustain WMO Programmes at the global, regional, and national levels
and, further, as agreed, to assist other Members in the provision of  meteorologi-
cal services in their countries. While increasing the volume of  data and products
available to all Members by providing these additional data and products, it is
understood that WMO Members may be justified in placing conditions on their re-
export for commercial purposes outside of  the receiving country or group of
countries forming a single economic group, for reasons such as national laws or
costs of production;
3) Members should provide to the research and education communities, for their
non-commercial activities, free and unrestricted access to all data and products
exchanged under the auspices of  WMO with the understanding that their com-
mercial activities are subject to the same conditions identified in ADOPTS (2)
above;
STRESSES that all meteorological and related data and products required to fulfil
Members’ obligations under WMO Programmes will be encompassed by the
combination of  essential and additional data and products exchanged by Members;
URGES Members to:
1) Strengthen their commitment to the free and unrestricted exchange of  meteoro-
logical and related data and products;
2) Increase the volume of  data and products exchanged to meet the needs of  WMO
Programmes;
3) Assist other Members, to the extent possible, and as agreed, by providing addi-
tional data and products in support of  time-sensitive operations regarding severe
weather warnings;
4) Strengthen their commitments to the WMO and ICSU WDCs in their collection
and supply of  meteorological and related data and products on a free and unre-
stricted basis;
5) Implement the practice on the international exchange of  meteorological and
related data and products, as described in ADOPTS (1) to (3) above;
6) Make known to all Members, through the WMO Secretariat, those meteorological
and related data and products which have conditions related to their re-export for
commercial purposes outside of  the receiving country or group of  countries
forming a single economic group;
7) Make their best efforts to ensure that the conditions which have been applied by
the originator of  additional data and products are made known to initial and
subsequent recipients;
FURTHER URGES Members to comply with:
1) The Guidelines for Relations among National Meteorological or Hydrometeorologi-
cal Services Regarding Commercial Activities as given in Annex 2 to this resolu-
tion;
2) The Guidelines for Relations between National Meteorological or Hydrometeoro-
logical Services and the Commercial Sector as given in Annex 3 to this resolution;
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INVITES Members to provide explanation of  the WMO policy, practice, and guidelines to
the commercial sector and other appropriate agencies and organizations;
REQUESTS the Executive Council to:
1) Invite the president of  CBS, in collaboration with the other technical commissions
as appropriate, to provide advice and assistance on the technical aspects of
implementation of  the practice;
2) Invite the president of  CHy to continue his work on the issue of  commercializa-
tion and the international exchange of  hydrological data and products;
3) Keep the implementation of  this resolution under review and report to Thirteenth
Congress;
REQUESTS the Secretary-General to:
1) Keep Members informed on the impacts of  commercialization on WMO
Programmes and to facilitate the exchange of  relevant information on commer-
cialization among NMSs;
2) Report on a timely basis to all Members on those meteorological and related data
and products on which Members have placed conditions related to their re-export
for commercial purposes;
3) Maintain effective coordination with IOC and other involved international organiza-
tions in respect of  joint programmes during WMO’s implementation of  the
practice;
DECIDES to review the implementation of  this resolution at Thirteenth Congress.
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ANNEX 1 TO RESOLUTION 40 (Cg-XII)
DATA AND PRODUCTS TO BE EXCHANGED WITHOUT CHARGE
AND WITH NO CONDITIONS ON USE
Purpose
The purpose of  this listing of  meteorological and related data and products is to
identify a minimum set of  data and products which are essential to support WMO
Programmes and which Members shall exchange without charge and with no
conditions on use. The meteorological and related data and products which are
essential to support WMO Programmes include, in general, the data from the RBSNs
and as many data as possible that will assist in defining the state of  the atmosphere
at least on a scale of  the order of  200 km in the horizontal and six to 12 hours in
time.
Contents
1) Six-hourly surface synoptic data from RBSNs, e.g. data in SYNOP, BUFR or other
general purpose WMO Code;
2) All available in situ observations from the marine environment, e.g. data in SHIP,
BUOY, BATHY, TESAC codes, etc.;
3) All available aircraft reports, e.g. data in AMDAR, AIREP codes, etc.;
4) All available data from upper air sounding networks, e.g. data in TEMP, PILOT,
TEMP SHIP, PILOT SHIP codes etc.;
5) All reports from the network of  stations recommended by the regional associa-
tions as necessary to provide a good representation of  climate, e.g. data in
CLIMAT/CLIMAT TEMP and CLIMAT SHIP/CLIMAT TEMP SHIP codes, etc.;
6) Products distributed by WMCs and RSMCs to meet their WMO obligations;
7) Severe weather warnings and advisories for the protection of  life and property
targeted upon end-users;
8) Those data and products from operational meteorological satellites that are
agreed between WMO and satellite operators. (These should include data and
products necessary for operations regarding severe weather warnings and tropi-
cal cyclone warnings).
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ANNEX 2 TO RESOLUTION 40 (Cg-XII)
GUIDELINES FOR RELATIONS AMONG NATIONAL METEOROLOGICAL OR
HYDROMETEOROLOGICAL SERVICES (NMSs) REGARDING COMMERCIAL ACTIVITIES
Purpose
The purpose of  these guidelines is to maintain and strengthen in the public interest
the cooperative and supportive relations among NMSs in the face of  differing national
approaches to the growth of  commercial meteorological activities.
Guidelines
In order to ensure the maintenance of  the international exchange of  data and
products among WMO Members, and to develop the applications of  meteorology,
while adapting to the new challenge from the growth of  commercial meteorological
activities:
1. NMSs should provide the first point of  receipt within a country for WWW data and
products, in order to have complete and timely access to all the information
necessary for the production of  weather forecasts and warnings and other meteo-
rological/climatological services necessary for the protection of  life and property
and other public interest responsibilities entrusted to the NMSs and without
prejudice to the national laws of  their territory of  location;
2. NMSs should make their best efforts to ensure that the conditions which have
been applied by the originator of  additional data and products3 are made known
to initial and subsequent recipients;
3. In the case where conditions accompanying the exchange of  additional data and
products are not honoured, the originating NMS may take appropriate actions
including denial of  access of  these additional data and products to the receiving
Member;
4. NMSs may export NWP regional model products employing additional data and
products for commercial purposes outside the country of  the Member running
the model, unless objected to by an affected Member. Every effort should be
made to coordinate the provision of  such services prior to implementation to
avoid possible harm to other Members;
5. NMSs may distribute and export products from global NWP models without
regard to conditions which were attached to the original data used in the models;
6. Services or products whose construction would suffer significant degradation by
removal of  the additional data or products and from which the additional data
and/or products can be retrieved easily, or their use can be identified unambigu-
ously, should carry the same conditions on their re-export for commercial pur-
poses as those additional data or products;
7. An NMS receiving a request from a local client for service that it cannot fulfil may
seek assistance from another NMS with the capacity to provide it. Where appro-
priate to enhance the free and unrestricted exchange of  data and products
among WMO Members, the service should as far as possible be made available
through the offices of  the NMS of  the country within which the client is located;
8. Similarly, unless other arrangements have been agreed to, an NMS receiving a
request to provide service in another country should refer the request back to the
NMS in that country, i.e. to the local NMS. In the event that the local NMS is
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unable to provide the service for lack of  facilities or other legitimate reasons, the
external NMS may seek to establish a collaborative arrangement with the local
NMS to provide the service;
9. Where the service originated by one NMS is likely to affect other Members (e.g. in
the provision of  regional broadcasts of  meteorological information or the wide
distribution of  seasonal or climate forecasts), the NMS originating the service
should seek, well in advance, and take into account the response of  the NMSs of
the affected Members, to the extent possible;
10. NMSs should, to the extent possible, refrain from using basic WWW data and
products received from other countries in ways which jeopardize the performance
of  the public interest responsibilities of  the originating NMSs within their own
countries. If  an NMS finds that, in the undertaking of  its public interest responsi-
bilities it is affected adversely by a public or private organization in another
country, it may warn the NMS in the country from which the organization is
deriving the data and products. The latter NMS should consider measures to
mitigate these adverse effects and take those actions appropriate under its
national laws;
11. NMSs with experience in commercial activities should make their expertise
available, on request, to other NMSs, especially NMSs of  developing countries,
through the WMO Secretariat and bilaterally, and provide relevant documentation,
seminars and training programmes to developing countries, on request, on the
same financial basis as other WMO education and training courses are provided.
In implementing these guidelines, NMSs should take into account and, as far as
possible, respect the different legal, administrative, and funding frameworks which
govern the practices of  NMSs in other countries or group of  countries forming a
single economic group. NMSs should, in particular, note that other NMSs will be
bound by their own national laws and regulations regarding any trade restrictive
practices. Furthermore, where a group of  countries form a single economic group,
the internal laws and regulations appropriate to that group shall, for all internal
group activities, take precedence over any conflicting guidelines.
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ANNEX 3 TO RESOLUTION 40 (Cg-XII)
GUIDELINES FOR RELATIONS BETWEEN NATIONAL METEOROLOGICAL OR
HYDROMETEOROLOGICAL SERVICES (NMSs) AND THE COMMERCIAL SECTOR
Purpose
The purpose of  these guidelines is to further improve the relationship between NMSs
and the commercial sector. The development of  the exchange of  meteorological and
related information depends greatly upon sound, fair, transparent, and stable
relations between these two sectors.
Guidelines
These guidelines apply to the commercial sector engaged in meteorological activities,
which includes government organizations engaged in commercial meteorological
activities.
In order to enhance the relationship between the two sectors:
1. In the common interest, the commercial sector is urged to respect the interna-
tional data exchange principles of  the WWW and other WMO Programmes;
2. The commercial sector is urged to recognize and acknowledge the essential
contribution of  NMSs and of  WMO to the activities of  the commercial sector.
NMSs and the commercial sector are urged to recognize the interdependence and
mutual benefit possible from cooperative interaction;
3. In the case where the NMS of  a country, particularly of  a developing country,
were to consider itself  affected by the commercial sector’s commercial use of
data originated in its own country, all parties involved shall undertake negotia-
tions to achieve appropriate and satisfactory agreements;
4. Unless authorized to do so by the relevant Member, commercial sector providers
of  meteorological services should not publicly issue warnings and forecasts
relevant to the safety of  life and property in the country or maritime area where
they operate. Warnings and forecasts relevant to the safety of  life and property
publicly issued by the commercial sector should be consistent with those origi-
nated by NMSs or by other official originators in the course of  the performance
of  their public service responsibilities;
5. In providing services, the commercial sector should be encouraged to employ
meteorological terminology consistent with established national and international
practice;
6. Commercial sector providers of  meteorological services should respect the
sovereignty and rules and regulations of  the countries in which they deliver
services;
7. NMSs are encouraged to discuss with their countries’ meteorological community
and professional societies the issues associated with the international activities
of  the commercial sector;
8. NMSs are encouraged to collaborate with their countries’ commercial sector and
their professional societies to maximize the use of  meteorological information
within their country.
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ANNEX 4 TO RESOLUTION 40 (Cg-XII)
DEFINITIONS OF TERMS IN THE PRACTICE AND GUIDELINES
Term Definition
Practice Specifications for the classification of, and the
conditions attached to, the use of  data and products
exchanged among WMO Members.
Re-export Redistribute, physically or electronically, outside the
receiving country or group of  countries forming a
single economic group, directly or through a third
party.
For commercial purposes For recompense beyond the incremental cost of
reproduction and delivery.
Commercial sector Governmental or non-governmental organizations or
individuals operating for commercial purposes.
Meteorological and related Geophysical (meteorological, oceanographic, etc.)
data and products observational data and products developed from these
data acquired and/or produced by Members to
support WMO Programme requirements.NOTES:1.
Meteorological and related data and products are
considered to include climatological data and
products.2. Hydrological data and products, at
this stage, are not included in the application of  the
practice.3. Aeronautical information generated
specifically to serve the needs of  aviation and
controlled under the Convention on International Civil
Aviation (Chicago, 1944) is not included in the
application of  the practice.
Free and unrestricted Non-discriminatory and without charge (Resolution 23
(EC-XLII)) — Guidelines on international aspects of
provision of  basic and special meteorological services.
“Without charge”, in the context of  this resolution
means at no more than the cost of  reproduction and
delivery, without charge for the data and products
themselves.
Research and education Researchers, teachers and students in academic and
communities research institutions, in other research institutions
within governmental and non-governmental
organizations, and these institutions themselves, as
provided for in national laws and regulations.
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Attachment 2
RESOLUTION 25 (Cg-XIII)
EXCHANGE OF HYDROLOGICAL DATA AND PRODUCTS
THE CONGRESS
NOTING:
1) Resolution 40 (Cg XII) - WMO policy and practice for the exchange of  meteorologi-
cal and related data and products including guidelines on relationships in com-
mercial meteorological activities,
2) The inclusion of  dedicated observations of  the climate system, including hydro-
logical phenomena, as one of  the four main thrusts of  The Climate Agenda, which
was endorsed by Twelfth Congress,
3) That Technical Regulation [D.1.1] 8.3.1(k), states that, in general, the routine
functions of  NHSs should include, inter alia, “making the data accessible to users,
when, where and in the form they require” and that the Technical Regulations also
contain a consolidated list of  data and product requirements to support all WMO
Programmes,
4) That the nineteenth Special Session of  the United Nations General Assembly
agreed, in its overall review and appraisal of  the implementation of  Agenda 21,
that there is an urgent need to “...foster regional and international cooperation for
information dissemination and exchange through cooperative approaches among
United Nations institutions, ¼” (A/RES/S-19/2, paragraph 34(f)),
5) That the fifty-first session of  the United Nations General Assembly adopted, by
resolution 51/229, the Convention on the Law of  the Non-navigational Uses of
International Watercourses, Article 9 of  which provides for “regular exchange of
data and information”,
6) That the Intergovernmental Council of  the International Hydrological Programme
of  UNESCO adopted at its twelfth session Resolution XII-4 which dealt with the
exchange of  hydrological data and information needed for research at the re-
gional and international levels,
CONSIDERING:
1) The significance attached by ICWE (Dublin, 1992) to extending the knowledge
base on water and enhancing the capacity of  water sector specialists to imple-
ment all aspects of  integrated water resources management,
2) The call of  world leaders at UNCED (Rio de Janeiro, 1992) for a significant
strengthening of, and capacity building in, water resources assessment, for
increasing global commitment to exchange scientific data and analyses and for
promoting access to strengthened systematic observations,
3) That CSD in its Decision 6/1 “Strategic Approaches to Freshwater Management”
has strongly encouraged States to promote the exchange and dissemination of
water-related data and information, and has recognized “the need for periodic
assessments ¼ for a global picture of  the state of  freshwater resources and
potential problems”,
4) The call by the nineteenth Special Session of  the United Nations General Assem-
bly “for the highest priority to be given to the serious freshwater problems facing
many regions, especially in the developing world” and the “urgent need ¼ to
strengthen the capability of  Governments and international institutions to collect
and manage information ¼ and environmental data, in order to facilitate the
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integrated assessment and management of  water resources”,
5) The requirements for full, open and prompt exchange of  hydrological data and
products in support of  various international conventions, such as the Convention
on Biological Diversity, the United Nations Framework Convention on Climate
Change, and the Convention to Combat Desertification,
6) The requirement for the global exchange of  hydrological information in support
of  scientific investigations of  world importance such as those on global change
and the global hydrological cycle, and as a contribution to relevant programmes
and projects of  WMO, other United Nations agencies, ICSU and other organiza-
tions of  equivalent status,
7) The opportunities for more efficient management of  water resources and the
need for cooperation in mitigating water related hazards in transboundary river
basins and their water bodies which depend on the international exchange of
hydrological data and information,
8) The increasing recognition through scientific and technical endeavours, such as
GEWEX, of  the importance of  hydrological data and products in improving the
understanding of  meteorological processes and subsequently the accuracy of
meteorological products,
RECOGNIZING:
1) The responsibility of  Members and their NHSs to provide for the security and
well-being of  the people of  their countries, through mitigation of  water related
hazards and sustainable management of  water resources,
2) The potential benefits of  enhanced exchange of  hydrological data and information
within shared river basins and aquifers, based on agreements between the Mem-
bers concerned,
3) The continuing need for strengthening the capabilities of  NHSs, particularly in
developing countries,
4) The right of  Governments to choose the manner by which, and the extent to
which, they make hydrological data and products available domestically and
internationally,
5) The right of  Governments also to choose the extent to which they make available
internationally data which are vital to national defense and security. Nevertheless,
Members shall cooperate in good faith with other Members with a view to provid-
ing as much data as possible under the circumstances,
6) The requirement by some Members that their NHSs earn revenue from users,
and/or adopt commercial practices in managing their businesses,
7) The long established provision of  some hydrological products and services on a
commercial basis and in a competitive environment, and the impacts, both
positive and negative, associated with such arrangements,
ADOPTS a stand of  committing to broadening and enhancing, whenever possible, the
free and unrestricted1 international exchange2 of  hydrological data and products, in
consonance with the requirements for WMO’s scientific and technical programmes;
1 “Free and unrestricted” means non-discriminatory and without charge. “Without charge”, in the
context of  this resolution means at no more than the cost of  reproduction and delivery, without
charge for the data and products themselves.
2 “Exchange”, in the context of  this resolution, means the movement of  data and products between
countries or, as is more likely the case in the field of  hydrology, the movement of  data and products
from one country to another
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FURTHER ADOPTS the following practice on the international exchange of
hydrological information:
1) Members shall provide on a free and unrestricted basis those hydrological data
and products which are necessary for the provision of  services in support of  the
protection of  life and property and for the well being of  all peoples;
2) Members should also provide additional hydrological data and products, where
available, which are required to sustain programmes and projects of  WMO, other
United Nations agencies, ICSU and other organizations of  equivalent status,
related to operational hydrology and water resources research at the global,
regional and national levels and, furthermore, to assist other Members in the
provision of  hydrological services in their countries;
3) Members should provide to the research and education communities, for their
non commercial activities, free and unrestricted access to all hydrological data
and products exchanged under the auspices of  WMO;
4) Respecting (2) and (3) above, Members may place conditions on the re-export3,
for commercial purposes, of  these hydrological data and products, outside the
receiving country or group of  countries forming a single economic group;
5) Members should make known to all Members, through the WMO Secretariat,
those hydrological data and products which have such conditions as in (4) above;
6) Members should make their best efforts to ensure that the conditions placed by
the originator on the additional hydrological data and products are made known
to initial and subsequent recipients;
7) Members shall ensure that the exchange of  hydrological data and products under
this resolution is consistent with the application of  Resolution 40 (Cg-XII) – WMO
policy and practice for the exchange of  meteorological and related data and
products including guidelines on relationships in commercial meteorological
activities;
URGES Members, in respect of  the operational and scientific use of  hydrological
data and products, to:
1) Make their best efforts to implement the practice on the international exchange
of  hydrological data and products, as described in FURTHER ADOPTS (1) to (7);
2) Assist other Members, to the extent possible, and as agreed upon, in developing
their capacity to implement the practice described in FURTHER ADOPTS (1) to
(7);
REQUESTS the Executive Council to:
1) Invite the Commission for Hydrology to provide advice and assistance on techni-
cal aspects of  the implementation of  the practice on the international exchange
of  hydrological data and products;
2) Keep the implementation of  this resolution under review and report to Fourteenth
Congress;
DECIDES to review the implementation of  this resolution at Fourteenth Congress.
3 “Re-export”, in the context of  this resolution, means to redistribute, physically or electronically,
outside the receiving country, group of  countries forming a single economic group, or regional and
global data centres, directly or through a third party.
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The general outcome emerging out of  the first meeting held in May 2001 was:
There were several bilateral and multilateral arrangements already existing in the
region –they should be strengthened and built upon rather than attempting to work
out a totally new regional framework.
The emphasis, at least initially, should be on the exchange of  information rather than
on forecasting.
A regional website may be created, on which countries of  the region could place such
information as may be useful for hydrometeorological purposes.
Existing capacity may be assessed and efforts made for capacity building through
institutional arrangements for their funding.
Organisational concept for dissemination and use of  information products may be
evolved, but the dissemination within the individual countries be left with the national
governments.
It is presumed that, based on these guidelines, the concept paper has been
attempted. Irrespective of  what is contained in the concept paper, my specific views
on the whole issue are as under.
There are bilateral data exchange regimes existing between India and its adjoining
countries that are working quite satisfactorily on sharing of  real-time data on flood
forecasting. These arrangements have, therefore, to be continued bilaterally and
certainly not substituted with a regional regime.
It is felt and considered that a regional approach would only be of  academic interest
for countries other than the immediate users of  data under the bilateral regime.
Sharing of  such data with other neighbours is not considered necessary.
ANNEX IV
Comments of Representative/
Observer from India
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Sharing meteorological and flood forecasting data sans real-time data for the
proposed regional website can be considered.
I have no comments on any matters that covertly or invertly seek regionalisation or
multilaterisation of  issues except for what is stated in para 1, 2 and 3 above.
In view of  above, the concept paper and future plan of  action needs to be redrafted
and circulated amongst participating countries for their views.
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ANNEX V
Action Plan
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Strategic Objective Specific Objec-
tives 
Results Activities 
Short (before 2nd meeting)
Short initiated Medium Long 
The proposed regional flood 
information system to provide 
the operational concepts and 
tools for improving integrated 
river basin management, 
specifically by managing floods 
and thus contributing to the 
minimization the loss of lives 
and property, the reduction of 
poverty and the acceleration of 
economic development in 
shared river basins affected by 
recurring flood events 
Planning and im-
plementation of the 
regional HKH-
HYCOS focusing on 
the establishment of 
an efficient and 
operational flood 
forecasting informa-
tion system based 
on real time data 
and information 
Establishment of 
effective transmis-
sion and dissemina-
tion systems for 
sharing Meteorologi-
cal and Hydrological 
data and information
Assessment of the existing hydro-
logical networks and needs for 
improvement 
Networking and improved 
information flow and modeling 
for flood forecasting in the 
HKH region 
Improving Hydrological 
and meteorological 
networks 
Maintenance and sustainability 
of the dissemination system 
   Identify existing data and institu-
tional set-ups and needs for 
capacity building 
  Development of a system for 
the automated retrieval of 
hydrological data and display 
on the regional flood informa-
tion website 
   Assessment of flood forecasting 
models used by different countries 
of the region 
Collection of Best Practices 
(examples for early warning 
dissemination, including dis-
semination technologies con-
tent of warning, preparedness 
activities related to flood 
forecasting and early warning. 
  
   Report on data and information 
formats used within each country 
Establishment of Agreements 
and protocols for data and 
information exchange for 
regional flood information 
system 
Institutional develop-
ment of collaborative 
panel of HKHK flood 
forecasting 
Maximize information transfer 
on existing networks and 
mechanisms 
   Identify key institutions who can 
help set-up data and information 
standards / protocols within 
countries 
   
    Identify three sub-basins in 
the east, central, west of the 
HKH region to used as pilot 
studies for flood forecasting in 
the region 
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Strategic Objective Specific 
Objectives 
Results Activities 
Short (before 2nd meeting) 
Short initiated Medium Long 
       
    ICIMOD and WMO should 
jointly initiate processes to 
obtain government approval 
from participating countries for 
pilot studies and data sharing 
Plan and obtain human 
and financial 
resources for 
example financing for 
enhanced data 
collection 
 
   Collation of flood history at 
hydrological stations used for 
flood forecasting 
Identification of selective 
hydro-meteorological stations 
for flood forecasting basin 
wide 
Upgrading of selective 
data networks 
Establishment of WHYCOS 
real-time data acquisition 
stations 
    Select the stations to be put 
on the web for each country 
Satellite radar, GPS, 
ADPC etc. advanced 
techniques should be 
equipped for flood 
information 
Development of basin wide 
digital elevation model (DEM) 
on the basis of satellite 
information 
      Generation of Flood inundation 
model on the basis of satellite 
information 
      Quantitative precipitation 
estimation on the basis of 
satellite information 
  Obtain approval 
from governments to 
disseminate more 
data and information 
that is of interest to 
other countries 
Invite Ministers to the 2nd High 
Level Meeting – Perhaps in Lhasa, 
TAR, China 
Solicit national governments 
support and agreements to 
share real-time hydromet data 
and information and other 
relevant information for the 
regional flood information 
exchange 
  
   Distribute report of this meeting 
to governments officially through 
WMO (briefing paper) 
Permission of Government for 
the publishing of data on the 
website 
  
   Prepare a concrete strategy paper 
for the ministerial meeting 
Consultation on the concept 
with stakeholders and related 
organization in the country 
  
   Final concept paper with project 
elements is taken for approval to 
governments 
Prepare a Project Document   
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Strategic Objective Specific Objec-
tives 
Results Activities 
Short (before 2nd meeting)
Short initiated Medium Long 
    On a national level coordinate 
and identify the stations se-
lected for exchange of flood 
information 
  
    Sensitization workshop at a 
national level to promote 
regional cooperation 
  
    To request governments to 
include regional cooperation as 
part of their national activities 
  
 Provision of relevant 
data and information 
products for disaster 
preparedness and 
reduction plans and 
activities by and 
among participating 
countries 
Availability of com-
prehensive flood 
information, basin 
wide 
 Define metadata format Collection of metadata 
related to flood fore-
casting from national 
and international agen-
cies 
 
    Collection and compilation of 
types of data available, source 
and period related to floods 
  
    Define the sub-basins we are 
working in 
  
  Improvement of 
institutional capacity 
and training person-
nel 
To conduct survey to identify the 
requirements of capacity building 
and training 
Improvement of capacity 
building at the national level 
for technical equipment and 
communication systems for 
real-time data, information 
dissemination at a national 
and regional level 
  
    Organize technical professional 
and managerial training 
  
    Visits of counterparts to the 
facilities on flood forecasting 
in member countries 
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CONSULTATIVE MEETING ON
Developing a Framework for Flood Forecasting in the Hindu Kush-Himalayan (HKH)
Region
Kathmandu, Nepal
May 15-18, 2001
Organised By
International Centre for Integrated Mountain Development (ICIMOD)
and
World Meteorological Organisation (WMO)
CO-HOST
Department of Hydrology and Meteorology, HMG/N/Nepal
ANNEX VI
First Consultative Meeting
Executive Summary
Untitled-2 5/10/2007, 6:27 PM67
6 8
Executive Summary
Participants from six countries, namely Bangladesh, Bhutan, China, India, Nepal and
Pakistan participated in a high level consultative meeting on the development of  a
framework for flood forecasting in the Hindu Kush-Himalayan (HKH) region. The
meeting was organized by the International Centre for Integrated Mountain
Development (ICIMOD) and the World Meteorological Organization (WMO) and was
co-hosted by the Department of  Hydrology and Meteorology (DHM) of  His Majesty’s
Government of  Nepal. It was held in Kathmandu from 15-18 May 2001. The Meeting
was sponsored by the United States Environmental Diplomacy Fund, United States
Office for Foreign Disaster Assistance (OFDA) and the Danish International
development Assistance. Recognizing the tangible benefits of  a regional framework
for flood forecasting representatives from Bangladesh, Bhutan, China, India, Nepal
and Pakistan agreed to develop strategies for flood forecasting and a regional flood
information system. The Consultative Meeting for Flood Forecasting in the Hindu
Kush-Himalayan Region served as an important platform for the initial development
of  these strategies. The participants agreed on an initial Action Plan for Regional Co-
operation for Flood Information Exchange in the Hindu Kush-Himalayan region to be
implemented until June-July 2002.
1. Rationale for the Meeting:
The HKH region is shared by Afghanistan, Bhutan, China, India, Nepal, Myanmar and
Pakistan and is the source of  six of  the world’s largest rivers. The Indus, Ganges,
Brahmaputra, Mekong, Yangtze and the Yellow River originate in the mountains of
HKH region. These rivers are vital for the socio-economic development of  millions of
people in South and Southeast Asia through their potential for irrigation, hydropower
generation, fishery, inland navigation and the sustenance of  wetlands and their
biodiversity. Large snow and ice fields in the Himalaya are important for the
sustenance of  the low flow of  these rivers during the dry season. An important
characteristic of  many of  the rivers in the HKH region is that they are shared by
several countries before reaching the ocean. In this respect, Bangladesh is included
in the HKH region because Bangladesh receives the waters of  the Brahmaputra and
its tributaries which originate in the Himalayan range.
Devastating floods are an annual characteristic for the HKH region. While weather
forecasting systems have reached a high level of  accuracy and weather data and
forecast products are shared on a regional and global basis, there is at present no
regional mechanism for the regular exchange of  hydrological data and information.
Without a reliable hydrological database and a flood information system which is
coupled to the weather forecast systems operated by the meteorological services in
the region it is not possible to forecast floods and mitigate their devastating effects.
Recurring floods of  the magnitude and frequency observed in the HKH region are
also an important impediment for the more rapid development of  countries suffering
from these floods. The need for an institutionalized exchange of  real time
hydrological and meteorological data and information primarily for flood forecasting
purposes is therefore a prerequisite in the development of  strategies to mitigate the
negative effects of  floods. Better quality data, state-of-the-art data transmission and
dissemination technologies are needed to share information and data on a real time
basis. Although there has been some success in the sharing of  historical data, very
little has been achieved with regard to the sharing of  real time data, which is critical
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for flood forecasting and prediction to save lives and property as well as costly
physical infrastructure.
2. Objectives
The regional consultative meeting was to develop a framework for regional co-
operation in flood forecasting and flood information sharing, to discuss options for its
implementation and to agree on a strategy, using the concept of  the World
Hydrological Cycle Observing System (WHYCOS) formulated and implemented by the
World Meteorological Organisation (WMO). It was also to prepare an initial action
plan for regional co-operation for timely flood information exchange to save lives and
property in the HKH region. The identification of  needs for capacity building for
personnel and hydrometeorological services entrusted with activities related to data
acquisition, dissemination, modelling and flood forecasting in the participating
countries was an integral part of  the agenda of  the meeting.
3. Results
3.1 Country case studies
The case studies presented by participants from Bangladesh, Bhutan, China, India,
Nepal and Pakistan showed a great diversity of  technological, scientific and
institutional know-how in dealing with floods. Participants recognized the potential for
mutual technical assistance and sharing of  technical expertise and know-how.
Common to all case studies were the needs for an enhanced capacity for flood
modeling, real-time data acquisition and improved accuracy of  forecasts. Almost all
case studies reported insufficient communication with meteorological services to
improve input information for flood forecasting, inadequate hydrological networks
and data quality as well as technological deficiencies in real-time data acquisition
and dissemination. Some countries also cited the need to improve the institutional
capacity to deal with floods including the need for trained personnel, institutional
structure and organization. Deficiencies in the dissemination of  flood information to
affected communities was also cited as a major area where improvement is
necessary. Some countries have made significant progress in the implementation of
flood forecasting systems on a national level and the possibility for technical
cooperation between these countries and those which would benefit from improved
flood forecasting systems was highlighted. On the regional level, the improved
exchange of  data was seen as being essential for the improvement of  flood
information especially in shared river basins.
3.2 Technical Concepts for Flood Forecasting
Participants were informed about concepts, activities and lessons learnt in regional
cooperative projects such as WHYCOS, FRIEND and the Mekong River Commission.
The political will for cooperation, sound technical concepts for the implementation of
regional cooperative plans and full ownership of  the plans, results and benefits of
regional cooperation are essential for the success of  regional cooperative efforts. The
participants agreed that the WHYCOS concept of  WMO is a proven suitable technical
concept for the establishment of  an operational flood information system. The results
of  the HKH-FRIEND working groups, especially the working group on floods and the
working group on Databases would add value from a scientific point of  view.
Exchange of  information and experiences from river basin organizations such as the
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Mekong River Basin was seen as highly useful in the development and
implementation of  an HKH regional framework for cooperation.
On the conceptual and technical level, participants learnt of  the activities in the
framework of  the Flood Action Plan in Bangladesh, NOAA and USGS. It became
apparent, that hydrometeorological networks and related databases (i.e. topographic
databases) need to be integrated using modern communication and information
exchange protocols. Full use should be made of  the capabilities of  GIS, weather and
climate related information and satellites as means for regional observation,
forecasting, data transmission and relay platforms. The Internet was seen as a clear
favorite serving as platform for the regional and global exchange of  data and
information for flood forecasting purposes and the dissemination of  forecasting
products down to the level of  national flood warning centers.
3.3 Framework for Regional Cooperation
The framework was elaborated during break-out sessions and the discussion of  the
results of  the sub-groups in plenary sessions during the meeting. The basic
components of  the framework for regional cooperation are summarized below:
a) All countries expressed a need for improvement of  flood forecasting systems and
the extension and upgrading of  hydro-meteorological networks with real time
capacity, improvement of  data quality and effective information collection and
dissemination.
b) Capacity building in terms of  institutional capacity and professional expertise has
been recognized as being essential for the development and implementation of
an operational multilateral flood information system.
c) In all countries there is a multitude of  co-operating organizations and government
agencies, and there is a need to co-ordinate their activities with regard to the
establishment of  a regional flood information system. Improved consultation and
exchange of  data and information was recognized as the principal approach to
achieve this goal.
d) Effective organizational concepts and mechanisms for the dissemination and use
of  flood forecasting products need to be developed to ensure the use of  flood
forecasting services on local, national and regional levels. This includes the
dissemination of  information to flood-prone areas in order to ensure effective
disaster preparedness.
e) A review of  existing flood forecasting systems based on the country papers and
additional information and concepts for the improvement of  information collec-
tion, data sharing transmission of  data and data screening is needed for the
development of  the flood forecasting information system.
f) In this regard, national procedures for data collection, processing, quality control,
archiving, access to data, modeling, flood forecasting, and dissemination of  flood
warnings and forecasts need to be improved in a joint effort of  regional coopera-
tion.
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3.4 Strategy for Regional Cooperation in Flood Forecasting
There was a general consent that the implementation of  the framework should be
based on a number of  key strategic principals and approaches which are outlined
below:
a) The development of  the flood information system is a fully voluntary, participa-
tory effort of  the countries of  the HKH region.
b) Existing national activities related to hydrological networks and flood forecasting
should be integrated in the regional system on a basis of  prioritization. Likewise,
full use should be made of  the ongoing activities undertaken in the context of
bilateral agreements.
c) The flood information system needs to be built on a proven concept for regional
cooperation. Therefore, the WHYCOS concept of  WMO was chosen as a blue-print
which has to be adapted to the specific needs of  the HKH region.
d) Upgrading of  hydrological networks including real time capacity for data acquisi-
tion and dissemination and a mechanism for the exchange of  hydrological data
and information is the core of  the anticipated system.  As all participating coun-
tries (with the exception of  Bhutan, at present) are Members of  the World Meteo-
rological Organization, the WMO resolutions addressing the exchange of  meteoro-
logical data (twelfth WMO Congress, Resolution 40) and the exchange of  hydro-
logical data (thirteenth WMO Congress, Resolution 25) will form the basis for the
exchange of  data and information in the HKH region.
e) Flood forecasting is a primarily national task and responsibility. Therefore, flood
forecasting is confined to national territories and the data and flood forecasting
products are shared on a regional basis.
f) Full integration of  weather and climate information related to modeling and
forecasting and improvement of  observations from satellites including rapid
image processing and interpretation is required to improve real time flood fore-
casting and the accuracy and timeliness of  forecasts.
g) Capacity building and technical cooperation on regional level is an integral part in
the development and implementation of  the framework.
On the technical level, the following approach was chosen as a start-up of  activities
leading to the technical development of  the system:
a) Preparation and exchange of  an inventory of  existing hydrological and meteoro-
logical data of  the HKH Region.
b) Establish a regional centre for data acquisition, processing and dissemination
and assessment of  the existing network for flood forecasting (real time network
data). Part of  the initial activities of  this center would be the formulation and
establishment of  protocols for the exchange of  data and information to:
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I. Identify the focal points for data exchange.
II. Exchange of  standards (formats etc) of  data and information.
III. Exchange of  real time data on water levels, flows, extent of  snow cover,
precipitation and flood prone areas.
IV. Establish one common website as a regional communication platform for
the exchange of  data and information.
c) Participants agreed that the International Centre for Integrated Mountain Devel-
opment (ICIMOD) should be designated as regional center on the basis of  its
capacity and focal point for the Regional Hydrological Data Centre in the frame-
work of  the HKH–FRIEND project of  UNESCO, with active involvement of  WMO.
3.5 Action Plan
An action plan was prepared on the basis of  the recommendations made by the
break-out groups which were discussed and endorsed by the plenary. The
participants agreed on a detailed initial action plan on the basis of  the WHYCOS
concept with the objective to further develop an HKH-HYCOS project with emphasis
on the establishment of  a regional flood information system.  The action plan
includes the following activities and timelines until June-July 2002:
• Preparation of the Meeting Report: Preparation and circulation of  the draft
report to all participants for feedback and revision of  the report on the basis of
comments received from participants (June - September 2001).
• Establishment of a Consultative Panel: Participating countries are encouraged to
nominate members for the panel which will meet to discuss concept papers on
regional co-operation for information exchange (June – October 2001).
• Formulation of a HKH-HYCOS concept paper: A draft concept paper for regional
co-operation for flood information exchange will be developed and circulated to
participants for their feedback and endorsement resulting in the production of  a
project document (November 2001 – June/July 2002).
• Exchange of regional information: Participating countries are expected to con-
tribute to the preparation of  a web page and establish an open system database
as well as establishing a concept of  regional hub for exchange of  data/informa-
tion. (March, 2002).
• Preparation of Technical Papers: Technical papers will be developed by experts
selected mainly from the HKH region for presentation at the HKH-HYCOS consul-
tative meeting. (May/June, 2002).
• Second HKH-HYCOS Consultative Meeting: The second HKH-HYCOS consultative
meeting will be held to assess the progress and to advise on the
operationalisatiion of  HKH-HYCOS. ICIMOD and WMO will be responsible for the
organization of  the meetings and the preparation of  the meeting documents
(June/July, 2002).
4. Conclusion
The meeting created a unique opportunity for high-level government representatives,
directors of  national hydrological and meteorological services, technical experts from
the region and international organisations to share information on the extent of  flood
problems in the region and to discuss organizational and technical approaches to
flood forecasting and mitigation of  flood related damages.  The participants fully
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recognized the significant benefits to be derived from multilateral efforts in sharing
of  data and information to improve timeliness and accuracy of  flood information.
During the three day meeting, participants discussed and agreed on a framework for
the development of  a Flood Information System including state of  the art
observations, communication technology, modelling, capacity building and sharing of
hydrological and meteorological data and information in the HKH region. The
meeting agreed on an initial Action Plan for Regional Co-operation for Flood
Information Exchange which will be implemented by ICIMOD in cooperation with
regional countries and WMO.
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